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ABSTRACT 
HEDWIG LEE: Race, Ethnicity and the Social Context of Disadvantage and its Links to 
Obesity and Physical Activity in Adolescence and the Transition to Adulthood 
(Under the direction of: Kathleen Mullan Harris) 
 
My dissertation investigates the relationship between social disadvantage and obesity 
physical activity outcomes using the National Longitudinal Study of Adolescent Health (Add 
Health). Using a dynamic longitudinal model, I examine the impact of social disadvantage in 
adolescence on patterns of obesity and physical activity (PA) across the transition to young 
adulthood, a period when adult lifestyle behaviors are solidified and major racial/ethnic and 
socioeconomic disparities become apparent. The highest rates of obesity occur among the 
most disadvantaged population groups, racial and ethnic minorities, and those with the 
highest poverty rates and the least education. I draw on a life course framework and the 
ecological model of human development to conceptualize the mechanisms of social 
disadvantage that link race/ethnicity and low SES to obesity and low levels of PA. I use data 
from three waves of Add Health to track obesity and PA trajectories from adolescence (WII: 
ages 13-19 y.) into adulthood (WIII: ages 19-26 y.) and to measure factors at the individual, 
family, peer, school and neighborhood levels in adolescence (WI and WII) that shape these 
trajectories.  My three specific aims investigate the role of social disadvantage in the social 
contexts of young people’s lives and determine if they serve as mechanisms through which 
race/ethnic and SES disparities operate. These mechanisms include: (1) cumulative risk (CR) 
indices, which refers to the number of risk factors that exists in a child’s social environment 
iii 
 
with the assumption that disadvantage is related to the accumulation of risk factors rather 
than a singular exposure; (2) Multilevel socioeconomic disadvantage—disadvantage present 
in the peer, school, and neighborhood context (e.g., proportion of peers/school/neighborhood 
with parents who have no high school diploma) and (3) parenting styles and practices. This 
dissertation contributes to social science research on racial and ethnic and socioeconomic 
health disparities by utilizing dynamic, interconnected and multilevel conceptualizations of 
the environment to study obesity and physical activity outcomes. In addition, by identifying 
alterable mechanisms operating in the social environments of disadvantaged populations that 
produce obesity and PA disparities, this research can inform policies and interventions aimed 
at eliminating them. 
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INTRODUCTION 
The striking disparities in burden of illness and death experienced by racial and ethnic 
minorities, despite improvements in the overall health of the nation, are a serious public 
health concern facing our country.  The Department of Health and Human Services (DHHS 
2006), Centers for Disease Control (CDC 2006) and National Institutes of Health (NIH 
2000), among other organizations, have all highlighted the need to reduce and eventually 
eliminate these troubling disparities.  Growing racial and ethnic differences in the prevalence 
of obesity and the morbidity and mortality due to obesity have become a major focus in 
eliminating health disparities1.   
The highest rates of obesity occur among the most disadvantaged population groups, 
racial and ethnic minorities, (Flegal et al. 2002; Ogden et al. 2002) and those with the highest 
poverty rates and the least education (Drewnowski and Specter 2004; Schoenborn et al. 2002; 
DHHS 2000).  Disparities in overweight/obesity trends between both racial and ethnic 
minorities and whites and the poor and non-poor, appear early in childhood and increase 
dramatically during adolescence and in the transition to adulthood (Gordon-Larsen et al. 
2004a; Harris et al. 2006; McTigue et al. 2002; Ogden et al. 2002; Serdula et al. 1993).  In 
addition, racial and ethnic minorities are disproportionately poor with low levels of education 
(Iceland 2003), compounding their disadvantage.  Racial and ethnic disparities in patterns of 
                                                 
1 The term “health disparity” has multiple definitions without a clear consensus on its meaning (Carter-Pokras 
and Baquet 2002).  This research uses the National Institutes of Health definition where health disparities are 
defined as: “…differences in the incidence, prevalence, mortality, and burden of diseases and other adverse 
health conditions that exist among specific population groups in the United States.  Research on health 
disparities related to socioeconomic status is also encompassed in the definition” (NIH 2000). 
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physical activity, a key determinant of obesity, are also evident, with ethnic minorities 
increasingly engaging in less physical activity than whites through adolescence and the 
transition to adulthood (Gordon-Larsen et al. 2000; 2002; 2004b; Harris et al. 2006).  
Because adolescence is a critical period when lifestyle and health-related behaviors are 
established and because the transition period from adolescence to young adulthood is a time 
of high risk for the development of obesity (Gordon-Larsen et al. 2004a; McTigue et al. 
2002), understanding the role social disadvantage plays in influencing obesity and physical 
activity is critical to understanding racial and ethnic health disparities in these outcomes.  
The goal of this dissertation is to examine how social disadvantage relates to obesity 
and physical activity in adolescence and the transition to young adulthood and how social 
disadvantage plays a role in the production of health disparities.  Measures of race/ethnicity 
and low individual/family socioeconomic status (SES) have traditionally been used to 
indicate social disadvantage. In this research, the life course (Elder 1998) and ecological 
model of human development (Bronfenbrenner 1979) are utilized as overarching theoretical 
frameworks to guide the conceptualization of dynamic and comprehensive mechanisms of 
social disadvantage that link race/ethnicity and low SES to obesity and physical activity.  
These theoretical frameworks recognize that social disadvantage is a complex, 
multidimensional and dynamic construct that is comprised of diverse factors (e.g., economic 
resources, education, prestige, power), operating at different levels (e.g., individual, family, 
peer, school, neighborhood), and working through different causal pathways (e.g., via direct 
causal effects, determining vulnerabilities or exposures) to affect health outcomes (Bravemen 
et al. 2005).  In addition, these multiple aspects of disadvantage interact dynamically and co-
occur to determine health trajectories over time (Boyce et al. 1998; Bronfenbrenner and Ceci 
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1994).   
This dissertation is organized as three separate research articles.  Across all articles, 
the overarching question of interest focuses on the relationship between social disadvantage 
and obesity and physical activity outcomes in the transition to adulthood.  These analyses 
allow for the investigation of the complex and dynamic relationship between social 
disadvantage and obesity and physical activity from adolescence and in to young adulthood 
by using data from three waves (1995, 1996, 2001) of the National Longitudinal Study of 
Adolescent Health (Add Health).  Add Health is a longitudinal, nationally-representative 
population-based study that includes large samples of blacks, Hispanics and Asians.  In 
addition, Add Health contains an extensive amount of data on multiple domains of social 
context (e.g. parent-child-relationships and peer networks) measured at multiple levels (e.g. 
family, school and community) and over time.  This research has three specific aims: 
Aim 1: To examine the relationship between social disadvantage and obesity in the 
transition from adolescence into young adulthood employing cumulative risk models.  
Cumulative risk models measure the number of risk factors that exists in a child’s social 
environment with the assumption that social disadvantage is related to the accumulation of 
multiple risk factors rather than a singular exposure (Rutter 1983).  The concept of 
cumulative risk, as an approach to measuring disadvantage, has been heavily used in the 
human development literature, but has not been used to study obesity risk.  These analyses 
(1) identify measures of risk (e.g. unhealthy diet patterns, neighborhood crime) that increase 
the likelihood of obesity; (2) identify population subgroups, defined by race/ethnicity, sex 
and poverty status, that face the highest number of identified risks; (3) determine if risk 
factors operate in a cumulative manner such that the risk of obesity in adolescence and young 
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adulthood and the risk of becoming obese from adolescence into young adulthood increases, 
as the number of factors in a cumulative risk index (defined below) increases; and (4) assess 
whether cumulative risk operates to explain race/ethnic and poverty disparities in the risk of 
becoming obese during the transition from adolescence into young adulthood. 
Aim 2: To examine the role that multiple levels of social context play in the relationship 
between social disadvantage and obesity in adolescence and young adulthood employing 
multivariate multilevel modeling.  Research consistently demonstrates that health is 
influenced by the social and physical environments in which individuals live (Bravemen et 
al. 2005; Glass and McAtee; Halfon and Hochstein 2002; Taylor and Repetti 1997).  In 
addition, social disadvantage operates at different levels of social context (e.g. family, peers, 
school and neighborhood) and interdependently.  Multilevel models (Raudenbush and Bryk 
2002a; 2002b) can capture these multiple levels of social disadvantage simultaneously.  
These analyses (1) create measures of socioeconomic disadvantage at the individual, family, 
peer, school and neighborhood levels; (2) determine how contextual disadvantage varies by 
race/ethnicity, sex and poverty status; (3) investigate the bivariate relationships between each 
level of contextual disadvantage and risk of obesity; and (4) investigate the unique influence 
of each level of disadvantage on the risk of obesity in adolescence and adulthood using 
multivariate multilevel modeling. 
Aim 3: To better understand the relationship between social disadvantage and physical 
activity by investigating the mediating role of parenting practices during adolescence 
between poverty in adolescence and physical activity patterns in the transition from 
adolescence into young adulthood.  Parent-child interactions are an important aspect of a 
child’s social environment and have profound direct and indirect influences on children’s 
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development and health behaviors well into adolescence (Baumrind 1991; Birch and Fisher 
1998; Collins et al. 2000; Harris et al. 1998; Harris and Marmer 1996; NRC 2004).  
Parenting styles and practices differ by race/ethnicity (García Coll and Pachter 2002; 
Steinberg et al. 1992; Wu et al. 2003) and SES (Elder et al. 1995; Lareau 2002).  The 
effectiveness of parenting styles and behaviors on child outcomes may also differ across 
cultural and socioeconomic groups (García Coll and Pachter 2002; Darling and Steinberg 
1993).  These analyses (1) create measures of parenting behaviors; (2) determine how 
parenting behaviors differ by race/ethnicity and SES; (3) investigate the relationships 
between different types of parenting behavior and physical activity patterns; and (4) 
determine if parenting practices play a mediating role in the relationship between SES and 
racial/ethnic minority status and physical activity patterns from adolescence and into young 
adulthood. 
 
Health Significance of Obesity and Physical Activity in Adolescence and Young 
Adulthood  
 
The prevalence of obesity in the U.S. has risen dramatically in both children and 
adults (Mokdad et al. 1999; 2000; 2001; Strauss and Pollack 2001) and continues to increase 
(Mokdad et al. 2003).  Within a period of two decades the prevalence of adolescent 
overweight has tripled and the prevalence of young adult obesity has nearly doubled (Ogden 
et al. 2002).  In addition, recent research comparing prevalence of overweight and obesity 
among adolescents and adults between 1999 and 2004 show no indication that prevalence 
rates are decreasing (Hedley et al. 2004; Wang and Beydoun 2007).  Overweight in 
adolescence is strongly linked to obesity in adulthood (Guo and Chumela 1999; Parsons et al. 
1999; Whitaker et al. 1997).  These observations are also evidenced in the Add Health data.  
 6
The incidence of obesity increased dramatically between adolescence and young adulthood; 
at Wave II, 10.6% of adolescents were overweight/obese and only 6 years later at Wave III, 
this number doubled to 22.1% of the young adults in the sample.  These trends are troubling 
given that obesity has been linked to numerous morbidity outcomes, such as type 2 diabetes, 
kidney disease, coronary heart disease, congestive heart failure, stroke, and osteoarthritis and 
even death (Choudhary et al. 2007; Mokdad et al. 2004; Must et al.1999; Willet et al. 1999).  
Physical activity and inactivity are inextricably linked with obesity.  Although the 
origins of obesity are complex, a simplified model of weight gain shows that it is the result of 
inadequate physical activity (energy expenditure) to balance food consumption (energy 
intake).  Over the past few decades there has been an overall decline in physical activity 
among the U.S. population, partly due to increasing sedentary behavior (Adams 2006; 
Brownson et al. 2005; CDC 2001; 2005). There is a near universal decline in physical 
activity with age, with the steepest decline occurring between the ages of 13 and 18 (Sallis 
2000).  Data from Add Health indicate that patterns of physical activity track from 
adolescence into young adulthood, as levels of physical activity decrease and inactivity 
increase (Gordon-Larsen et al. 2004b; Harris et al. 2006).   
 
Disparities in Obesity and Physical Activity and Linkages to Social Disadvantage 
Disparities in overweight/obesity risk and physical activity behavior are evident in 
many segments of the population based on race/ethnicity, sex and SES (Brownson et al. 
2005; Crawford et al. 2001; Flegal et al. 2002; Ogden et al. 2002; DHHS 2001).  For 
example, although overweight/obesity is observed in all population groups, obesity is 
particularly common among African American, American Indian, Hispanic and Pacific 
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Islander women (NWLC 2004).  Within gender and socioeconomic groups racial/ethnic 
disparities in physical activity and obesity persist and grow with age, with minorities 
generally facing higher risks of obesity and engaging in lower levels of physical activity than 
whites (Gordon-Larsen et al. 2004b, Harris et al. 2006; Winkelby et al. 1993).  What is 
missing in the research that documents these disparities are the underlying mechanisms that 
explain these differences.  Because race and gender, although social constructs (ASA 2003; 
Braun 2002; Mays et al. 2003; Ore 2002), are ascribed characteristics of an individual, it is 
important to understand what other factors related to these characteristics contribute to 
obesity and physical activity.  SES, especially poverty status, has been used as a possible 
explanation for racial/ethnic and gender differences (Crawford et al. 2001; LaVeist 2005).  
However, we need a clearer conceptualization of social disadvantage that accounts for the 
many associated risks faced by the poor and how the contexts and experiences of 
disadvantage might differ by race/ethnicity and gender.  This research contributes 
substantially to the literature on health disparities by understanding how social disadvantage 
plays a role in contributing to rises in obesity and declines in physical activity and disparities 
in these outcomes.  A primary focus of this research uses the Add Health data to 
conceptualize mechanisms of disadvantage in multiple ways that link race/ethnicity and low 
SES to obesity and physical activity guided by the life course and ecological paradigms. 
 
Life Course Theory and the Ecological Model  
Life course theory (Elder 1998) and the ecological model of human development 
(Bronfenbrenner 1979) serve as overarching frameworks to understand the influence of 
social disadvantage on obesity trajectories from adolescence into young adulthood.  Both 
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perspectives have developed into dominant theoretical paradigms for studying adolescence 
and the transition to adulthood (Bronte-Tinkew et al. 2005; Elder 1997; Shanahan 2000; 
Smetana, Campione-Barr and Metzger 2006) as well as health development (Ben-Schlomo 
and Kuh 2000; Halfon and Hochstein 2002; Lynch and Smith 2005) and disparities (Pearlin 
et al. 2005; Reifsnider, Gallagher and Forgione 2005).  Each paradigm contains important 
principles that are highly related to each other yet unique to each theory, that guide how 
social disadvantage and its influence on obesity risk and behavior are conceptualized in this 
analysis. 
 
Themes from the Life Course Paradigm 
Four central themes define the life course paradigm (Elder 1998).  The first theme 
advances the idea that individuals are connected via a network of shared relationships that are 
interdependent across generations.  A good example of this principle are the relationships 
between parents and children. The second theme concentrates on the sequencing and timing 
of life events, which can be viewed as a trajectory.  The ordering of events can determine 
subsequent states and risks.  For example, overweight in childhood increases the risk of 
obesity in adulthood (Dietz 1998; Reilly et al. 2003). In addition, trajectories have the 
potential to build momentum from reinforcing circumstances. The third theme calls attention 
to human agency in choice making.  Individuals, although influenced by their social world, 
actively make decisions within the constraints of their social, historical and economic 
context, family backgrounds and stage in the life course.  The fourth theme particularizes the 
usefulness of studying individuals in their historical context.  Time specific events and social 
and cultural norms have direct ramifications on an individual’s current and future well being 
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and behavior. 
 
Themes from the Ecological Paradigm  
The ecological model of human development is also described by four major 
components (Bronfenbrenner and Morris 1998; Lerner 2005).  The first component maintains 
that humans develop through a process of dynamic interaction between themselves and their 
social context.  Similar to the life course theme of human agency in choice-making, 
individuals serve to shape and be shaped by their environment as they develop.  The second 
component emphasizes that each individual’s biological, cognitive, emotional and behavioral 
characteristics are influential in shaping the course of his/her development.  The third 
component conceptualizes the context of human development as nested levels or systems, 
with bi-directional influences within and between systems.  Each level of social context 
represents an increasingly larger level of the social environment and all levels operate 
together to influence development.  The microsystem is the innermost level and represents 
the immediate social settings of the individual (e.g., family, school, peer group and 
neighborhood).  The mesosystem represents linkages between these immediate environments 
(e.g., a child’s home and school).  The exosystem can be described as an external setting that 
indirectly affects development (such as parent’s workplace).  The macrosystem involves the 
larger cultural context (e.g., national economy and politics).  Similar to the life course theme 
of “linked lives,” the ecological model emphasizes proximal processes, enduring interactions 
that occur between individuals in the immediate environment, as the primary engine of 
development.  The fourth component of this model, referred to as the chronosystem, 
emphasizes the importance of multiple conceptualizations of time including the order of 
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events in their historical sequence and context. These themes are also similar to 
conceptualizations of time in life course theory.  
 
Shared Themes  
The life course and ecological models both describe how individuals develop in the 
context of their social, historical and cultural environments and across time and generations.  
Both theories capture stability and change in life course transitions and trajectories, such as 
the transition to adulthood and stability and change in obesity risk over time.  Both theories 
maintain that individuals are influenced by all levels of organization of human life and that 
these ecologies are complexly and dynamically linked, such as the multiple levels and 
cumulative nature of disadvantage that exist for the poor (Evans 2004).  Both theories 
emphasize the importance of shared relationships as an important influence of human 
development, such as the critical role of parent-child relationships in adolescent development 
(Smetana et al. 2006).  Although public health researchers call for dynamic, interconnected 
and multilevel conceptualizations of the environment in relation to health outcomes 
(Braveman et al. 2005; Committee on Evaluation of Children's Health 2004; Halfon and 
Hochstein 2002; Glass and  McAtee 2006), few researchers have utilized these approaches to 
study health outcomes and especially racial/ethnic and socioeconomic health disparities in 
obesity and physical activity. 
 
Conceptual Model 
I use one overarching conceptual model to inform and link the three dissertation 
articles (See Figure 1.1).  The conceptual model draws from the life course and ecological 
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frameworks.  The fundamental assumption of this model is that an individual’s obesity and 
levels of physical activity are dynamic (changeable over time) and affected by multiple 
aspects of his/her social environment.  In Figure 1.1, an individual’s family, peers, school 
and neighborhood represent overlapping environments that influence individual obesity and 
physical activity, both independently and additively, over time, from adolescence and into 
young adulthood.  These overlapping environments represent aspects of an individual’s 
social world which take place within the political, economic and cultural constraints of the 
nation. This model is derived from the Committee on Evaluation of Children's Health (2004) 
conceptualization of the dynamic process of multiple, interacting influences on the evolution 
of children’s health. 
Three major features of this model are linked to conceptualizations of social 
disadvantage in relation to obesity and physical activity over time, and map closely with the 
three aims of the dissertation research.  The first feature is that that multiple aspects of 
disadvantage co-occur to affect obesity risk. While each aspect of the social disadvantage 
may be individually important, these factors usually do not operate alone, but co-occur over 
time in the form of cumulative risks—which are fundamentally additive.   The second feature 
is that multiple levels of disadvantage operate simultaneously and interact over time to 
influence obesity risk (i.e., social disadvantage in one context increases the effect of social 
disadvantage in another context).  The third feature is that social disadvantage operates 
through various conditions of the social environment.  An especially important context is the 
family and the parenting styles and practices that occur within this context and through 
which social disadvantage may operate to influence physical activity.   
These three features drawn from the life course and ecological models serve to guide 
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conceptualizations of social disadvantage in the research.  Although obesity is the result of 
complex interactions between multiple genetic and environmental factors (Faith and Kral 
2006; Glass and McAtee 2006), analyses focus on the complex interactions of the social 
environments in which individuals are embedded as a baseline that will permit further 
investigation of  complex biosocial interactions.  Genetic factors are thought to contribute 
substantially to the predisposition toward obesity.  However, the sharp increase in population 
body weight, which has occurred in only a few decades, cannot be explained by genetics 
alone (Koplan and Dietz 1999; NIH 2004).  Understanding racial/ethnic and socioeconomic 
obesity and physical activity disparities requires a better understanding of the social 
environments that place individuals at risk for obesity and low levels of physical activity and 
how these environments systematically differ by race/ethnicity and SES.   
 
Data 
I use data from the National Longitudinal Study of Adolescent Health (Add Health) 
throughout this dissertation.  Add Health is a longitudinal, nationally representative, school-
based study of ethnically diverse U.S. adolescents in grades 7 to 12 (ages 12 to 19 years).  It 
was designed to explore the causes of health-related behaviors, with an emphasis on the 
influence of social context. Wave I (WI) occurred during 1994-1995 and involved an in-
school and in-home administration of surveys. For the in-school administration, a nationally 
representative sample of 80 U.S. high schools and 52 middle schools was selected using a 
stratified cluster design and  an In-School Questionnaire was administered to every student 
attending these schools on a particular day during the 1994-95 school year[N= 90,118]. The 
in-school administration provides unique data on school context given it represents a census 
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of all students in each school.  In a second level of sampling, adolescents were selected from 
the school rosters using a gender- and grade-stratified design for an extensive in-home 
interview in 1995 [N=20,745].  A parent was also interviewed in WI [N= 17,700].  At Wave 
II (WII: during 1996) adolescents in grades 7-11 at Wave I were followed up with a second 
in-home interview (seniors at Wave I were not followed up as part of the Add Health design) 
[N=14,738]. In Wave III (WIII) all WI respondents (including the seniors left out of the 
eligible sample at WII), now aged 18-26 years (2002) were followed [N=15,197].  Response 
rates are relatively high for a prospective cohort:  WI, 78.9%; WII, 88.2%; and WIII, 77.4% 
completed in-home interviews. 10,828 respondents completed all three waves of in-home 
interviews. 
A major strength of Add Health is the extensive measures of SES, health, and 
race/ethnicity and the ability to create measures at multiple levels of social context.  In the 
In-School Questionnaire students were asked to nominate up to 5 male and 5 female friends 
by locating and recording friends’ student IDs listed on the school roster. Because the in-
school sample included the entire student population, with nearly all children in the school 
interviewed, the identification numbers of nominated friends can be linked back to their own 
in-school questionnaire and characteristics of a respondent’s peer group can be determined, 
such as its racial/ethnic makeup.  In a similar fashion, school-level measures can be derived 
by aggregating the responses of the In-School Questionnaire for all students in their 
respective schools.  In addition, contextual data containing information on the characteristics 
of the neighborhoods and communities in which Add Health sample members lived in Waves 
I and II have been linked to individual-level records. 
These analyses use data from the WI In-School, In-Home and Parent Questionnaires 
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and contextual data, as well as the follow-up WII and WIII surveys.  These analyses are 
therefore limited to adolescents who participated in all three waves of the study and have 
complete measured height and weight data at WII and WIII. Exclusions include seriously 
disabled respondents and pregnant females, since pregnancy affects weight and may result in 
obesity missclassification. Given the preceding restrictions, the approximate sample size for 
most analyses is 8,000 respondents. 
 
Longitudinal Analytic Design 
The analytical design is derived from the conceptual model (See Figure 1.1).  
Longitudinal data from three waves of Add Health are used to measure obesity and physical 
activity trajectories from adolescence and into young adulthood and to measure factors 
operating during adolescence that serve to influence these trajectories.  Outcomes of interest, 
represented by the square boxes in Figure 1.1, include trajectories of change in obesity and 
physical activity patterns from WII (adolescence) to WIII (young adulthood), in addition to 
static measures of obesity at WII and WIII.2  Factors influencing these patterns of change are 
measures of individual, family, peer, school and neighborhood context at WI and WII, in 
addition to ascribed social characteristics such as race/ethnicity and sex, measured at WI.  
This design exploits the longitudinal data and incorporates the temporal order of effects (i.e. 
factors operating during adolescence prior to the transition to adulthood), which is a 
necessary first step in establishing a causal relationship.  A longitudinal design also allows 
for the measurement of change and continuity of factors operating in adolescence, and the 
influences these have on obesity and physical activity outcomes. 
One of the major goals of my dissertation is to consider multiple ways to 
                                                 
2 WI obesity is not used because height and weight were self-reported at WI.  
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conceptualize what it means to be disadvantaged (i.e., cumulative risks, multiple levels of 
social context) in adolescence and its relationship to obesity and physical activity outcomes.  
The primary ways that disadvantage is measured is through the use of the multiple economic 
measures available in the Add Health data including: parental income; family poverty status; 
parental education, and family usage of public assistance prior to the respondent turning 18.  
A second major goal is to examine whether family processes (i.e., parental practices and 
behaviors) operate as intervening mechanisms that help to explain the relationship between 
poverty and physical activity outcomes. The accomplishment of these goals lead to a better 
understanding of the social environments that place individuals at risk for obesity and 
lowered levels of physical activity. 
 
Organization of My Dissertation 
In Chapter 2, I examine the relationship between social disadvantage and obesity in 
the transition from adolescence into young adulthood employing cumulative risk models.  
The cumulative risk model assumes that it is the accumulation of risk factors across a variety 
of domains, rather than a single risk factor that is important in adversely impacting the 
developmental outcomes of individuals.  As the number of risk factors increase, regardless of 
the specific risk factor, child development becomes increasingly compromised.  In this 
chapter the focus is on the idea that multiple risk factors co-occur in the lives of 
disadvantaged persons and have additive effects on obesity outcomes (independent of their 
unique influences on obesity) and should be modeled to account for these characteristics.  
This analysis focus on risk factors at mainly the family and neighborhood level. 
In Chapter 3 the focus shifts to examining the effects of social disadvantage at 
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multiple levels on health outcomes under the assumption that individuals are influenced by 
factors and forces beyond their family and neighborhood environments.  I examine the role 
that multiple levels of social context (i.e., family, peers, school and neighborhood) play in the 
relationship between social disadvantage and obesity in adolescence and young adulthood 
employing multivariate multilevel modeling. 
In Chapter 4, I take a more micro-level view focusing on the influence of parenting 
practices and behaviors on their children’s behavior. I examine the relationship between 
social disadvantage and obesity by investigating the mediating role of parenting practices 
during adolescence in the relationship between social disadvantage in adolescence and 
physical inactivity patterns in the transition from adolescence into young adulthood.   
By exploiting these rich data available in Add Health, this dissertation contributes to 
understanding obesity and physical activity disparities in four ways: 1) by identifying the 
multiple risks that the disadvantaged face and constructing parsimonious measures to capture 
these risks; 2) by measuring disadvantage at multiple levels of social context; 3) by linking 
disadvantage to parental practices and behaviors; and 4) by determining whether these 
multiple approaches of conceptualizing social disadvantage provide new insights and 
knowledge about racial/ethnic disparities in obesity and physical activity. This dissertation 
contributes to social science research on racial and ethnic and socioeconomic health 
disparities by utilizing dynamic, interconnected and multilevel conceptualizations of the 
environment to study obesity and physical activity outcomes.  In addition, by using a 
longitudinal framework, I can capture change in health behaviors and health outcomes and 
sort out how adolescent social context impacts obesity and physical activity outcomes in the 
transition to adulthood. 
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Figure 1.1. Conceptual Model 
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USING CUMULATIVE RISK MODELS TO LINK SOCIAL DISADVANTAGE TO 
OBESITY RISK IN THE TRANSITION TO ADULTHOOD 
 
The high rates of obesity and overweight that exist in the US, especially among poor 
and minority children and adolescents, continue to remain a national public health concern. 
Large racial/ethnic and socioeconomic disparities in overweight and obesity, add to the 
significant number of disparities in morbidity and mortality outcomes that exist between the 
poor and the nonpoor and whites and certain minority groups (i.e., African Americans, 
Native Americans and Latinos) (DHHS 2000; Kumanyika and Grier 2006; Miech et al. 
2006).  The highest rates of obesity occur among the most disadvantaged population groups, 
those with the highest poverty rates and the least education (Drewnowski and Specter 2004; 
Schoenborn, Adams and Barnes 2002; DHHS 2000).  Although there is a general positive 
relationship between socioeconomic disadvantage and obesity (Flegal et al. 1998, Flegal et 
al. 2002)1, what is less understood are the aspects of social disadvantage that contribute to the 
risk of obesity.  In other words, although researchers know that being poor, black, and/or 
Hispanic places an individual at risk for obesity (Drewnowski and Specter 2004; Gordon-
Larsen, Adair and Popkin 2003; Kimm et al. 1996; Patterson et al.1997; Schoenborn et al. 
2002), researchers are less clear about what factors place these population groups at a higher 
risk for obesity than other population groups.  
There has been an extensive amount of research in both the social science and public 
health arenas that attempts to measure socioeconomic status (SES) (see Braveman et al. 2005 
                                                 
1 The relationship between socioeconomic status and obesity varies by ethnicity and gender (Flegal et al. 2002; 
Kumanyika and Grier 2006). 
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for a review), as well as socioeconomic disadvantage (e.g., Brooks-Gunn and Duncan 1997; 
Duncan, Brooks-Gunn and Klebanov 1994; Duncan et al. 1998), especially as it relates to 
health and important child developmental outcomes.  One theme that can be drawn from this 
research is that SES is a complex, multidimensional construct that is comprised of diverse 
factors (e.g., economic resources, education, prestige, power), operating at different levels 
(e.g., individual, family, neighborhood), and working through different causal pathways (e.g., 
via direct causal effects, determining vulnerabilities or exposures) (Braveman et al. 2005).  
Therefore, a better understanding of the relationship between socioeconomic disadvantage 
and obesity will entail capturing the many factors that comprise this construct. 
The argument that SES (or disadvantage) is a complex, multidimensional construct is 
not new.  The life course (Elder et al. 1995; Elder, Nguyen and Caspi 1985) and ecological 
perspectives (Bronfrenbrenner 2005; Bronfrenbrenner and Morris 1998) both contain 
arguments that social disadvantage should be measured at multiple ecological levels, over 
time, and via different processes.  Capturing the complex and dynamic nature of the social 
context of disadvantage is especially important when studying the transition to adulthood 
(Elder 1997; Shanahan 2000) as well as health development, including the development of 
chronic diseases such as obesity (Ben-Shlomo and Kuh 2000; Halfon and Hochstein 2002; 
Lynch and Smith 2005).  In addition, the transition period from adolescence to young 
adulthood has been shown to be a lifecycle period of particular risk for the development of 
obesity (Gordon-Larsen et al. 2004a; McTigue, Garrett and Popkin, 2002).    
A related argument originating from the ecological perspective (Bronfrenbrenner and 
Morris 1998; Dannefer 2003) and life course literature (Elder 1998), is the idea that social 
disadvantage may be cumulative.  Social disadvantage is related to the accumulation of 
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multiple environmental and social risk factors rather than a singular exposure (Evans 2004; 
Rutter 1979; Sameroff 1987a).  Socially disadvantaged groups may be at higher risk for 
adverse health outcomes because they are exposed to a larger proportion of adverse social 
and physical environmental conditions than advantaged groups (Evans 2004). 
This chapter investigates the relationship between social disadvantage in childhood and 
adolescence and obesity trajectories from adolescence into young adulthood using 
cumulative risk models (e.g., Rutter 1979; Sameroff 1987a) and nationally representative 
data from the National Longitudinal Study of Adolescent Health (Add Health).  These 
models have mainly been used in human development and epidemiological research 
examining child outcomes such as cognitive development, mental health and behavior 
problems (e.g., Appleyard et al. 2005; Jones et al. 2002; Rutter 1979; Sameroff 1987a).  They 
have recently been used to investigate child health outcomes (Bauman, Silver and Stein 
2006; Evans 2003).  This will be the first time these models will be used to examine the 
relationship between social disadvantage and obesity. These specific aims of this chapter are 
to: 
(1) Identify measures of risk (e.g., unhealthy diet patterns, neighborhood crime) that 
increase the likelihood of obesity. 
(2) Identify population subgroups, defined by race/ethnicity, sex and poverty status, that 
face the highest number of identified risks. 
(3) Determine if risk factors operate in a cumulative manner such that the risk of obesity 
in adolescence and young adulthood and the risk of becoming obese from 
adolescence into young adulthood increases, as the number of factors in the 
cumulative risk index increases. 
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(4) Determine whether cumulative risk operates to explain race/ethnic and poverty 
disparities in the risk of becoming obese during the transition from adolescence into 
young adulthood. 
Although, a large and growing body of research has investigated the relationship 
between SES and obesity among adults (e.g., Casas et al. 2001; Drewnowski and Specter 
2004; Flegal et al.1998; Kuczmarski et al. 1994; Must, Gortmaker and Dietz 1994; 
Paeratakul et al. 2002; Sobal and Stunkard 1989; Stunkard 1993; Sundquist and Johansson 
1998; Zhang and Wang 2003), and among children and adolescents (e.g., Gibson 2004; 
Goodman 1999; Gordon-Larsen et al. 2003; Haas et al. 2003; Kimm et al. 1996; McMurray 
et al. 2000; Miech et al. 2006; Nelson, Chiasson and Ford 2004; Wang 2001; Winkleby et al. 
1999), no research to date has employed the use of cumulative risk models to investigate this 
relationship. 
 
The Cumulative Risk Model 
A “risk factor” is a term used in epidemiology to define a characteristic that is either 
directly or indirectly associated with the occurrence of disease or other adverse health 
outcomes.  Risk factors can be fixed at birth (such as sex and race) or acquired via the social 
and physical environment as a person proceeds through his/her life (such as exposure to 
violence).  “Risk profiles” are produced by creating a multifactorial model that represents the 
interplay of these multiple fixed and acquired factors.  These profiles can be used to identify 
vulnerable members of our population, on whom prevention strategies and disease treatment 
can be focused (Risch et al. 2002).   
Human development and sociological research on disadvantage, more specifically the 
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ecological and life course paradigms, also emphasizes the idea that disadvantage is defined 
by multiple risks (Bronfrenbrenner 2005; Bronfrenbrenner and Morris 1998; Elder et al. 
1985, 1995).  Multiple risks co-occur across multiple domains of social context and 
accumulate over time in disadvantaged populations, with serious implications for future life 
chances and other developmental outcomes.  The most disadvantaged individuals are those 
who are not only of low socioeconomic status measured in terms of family income or welfare 
receipt, but individuals who are also living in unstable families and poor and socially 
disorganized neighborhoods (Elder et al. 1985, 1995; Furstenberg et al. 1999; Gephart 1997; 
Wilson 1987).   
The cumulative risk model assumes that it is the accumulation of risk factors across a 
variety of domains, rather than a single risk factor that is important in adversely impacting 
the developmental outcomes of children (e.g., Rutter 1979; Rutter and Quinton 1977; 
Sameroff 2000).  As the number of risk factors increase, regardless of the specific risk factor, 
child development becomes increasingly compromised (Jones et al. 2002).   
Cumulative risk models have their origin in human development and epidemiological 
research that investigates the effects of risk factors on child psychiatric disorders and 
cognitive development. The most notable studies that find evidence of cumulative risk on 
child outcomes are the Isle of Wight studies (Rutter 1979; Rutter et al. 1975, 1976) and the 
Rochester Longitudinal Study (Sameroff 2000; Sameroff et al. 1987a, 1987b, 1998).  
Rutter and colleagues (1975) investigated the prevalence of mental disorders in 10-
year old children in the Isle of Wight and the inner borough of London, England.  They 
determined six risk factors within the family environment that significantly correlated with 
childhood psychiatric disorders including: (1) severe marital discord; (2) low social status; 
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(3) large family size or overcrowding; (4) paternal criminality; (5) maternal mental disorder 
and (6) foster placement.  A direct association was found between the number of risk factors 
for child psychiatric disorder and the odds of a child having a clinical problem.  While no 
single risk factor significantly increased risk for disorder, the presence of multiple risk 
factors contributed to increases in the likelihood of mental disorder in a linear fashion.  In 
particular, a single risk factor did not considerably increase the risk of mental disorder in 
children, while the presence of two risk factors increased the likelihood of mental disorders 
four-fold and the presence of four risk factors increased the likelihood of mental disorders 
ten-fold.  Rutter (1979) has argued that multiple risk factors “potentiated” each other so that 
the risk factors yielded much more of an impact when they were combined than when each 
risk factor was considered independently (i.e., an exacerbation effect). 
Sameroff and colleagues (1987b) collected data over a 20-year period in Rochester, 
New York to investigate the development of a group of children from the prenatal period 
through their early childhood.  The focus of the study was to investigate the impact of 
parental schizophrenia on child development.  They identified ten environmental risk factors 
[(1) maternal mental disorder; (2) high maternal anxiety; (3) rigid parental attitudes, beliefs, 
and values about child development; (4) observations of few positive parent–child 
interactions; (5) unskilled occupational status; (6) low maternal educational status; (7) 
minority group status; (8) single parenthood as a measure of low family social support; (9) 
stressful life events; and (10) large family size] which were combined to create a multiple 
risk score for each child.  Similar to Rutter’s study (1975), they found that the number of risk 
factors was associated with concurrent behavior problems in preschool (Sameroff et al. 
1987b) and with later problem behavior, adolescent mental health and academic problems 
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(Sameroff et al. 1998).  
More recent research on risks finds that cumulative risk is associated with numerous 
negative child outcomes in mental health, behavior problems and cognitive and language 
development (e.g., Appleyard et al. 2005; Atzaba-Poria, Pike and Deater-Deckard 2004; 
Burchinal et al. 2000; Carta et al. 2001; Deater-Deckard et al.1998; Dekovic 1999; Garbarino 
and Kostelny 1996; Jones et al. 2002; Liaw and Brooks-Gunn 1994; Stanton-Chapman 
2004).  Two recent studies have also found associations between cumulative risk and child 
health outcomes, such as stress, measured by cardiovascular and neuroendocrine parameters, 
body fat and allostatic load (Evans 2003) and overall health, activity limitation and rates of 
chronic conditions (Bauman et al. 2006).  These studies focused primarily on risk within the 
family context such as material poverty, single parenthood and low parental education. Evans 
(2003) also investigated physical (crowding, noise, housing quality) and psychosocial (child 
separation, turmoil, violence) aspects of the home environment. Taken together, these studies 
suggest that it is the number of factors in one's background, rather than a particular risk factor 
that potentially influences child development and health.  
It should be noted that the concept of cumulative risk differs from the sociological 
concept of cumulative advantage/disadvantage.  Unlike cumulative risk, cumulative 
advantage/disadvantage involves a time dimension where advantage/disadvantage 
accumulates over time compounding initial relative advantage or disadvantage associated 
with structural location.  This process leads to a systematic divergence in life outcomes 
across individuals or groups over time (Dannefer 1987, 2003; Merton 1968; O'Rand 1996). 
In addition, cumulative advantage takes many forms and can be represented by multiple 
statistical and empirical models such as mathematical models for exponential growth 
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(DiPrete and Eirich 2006).  Despite their dissimilarities, both concepts can be used to explain 
disparities and inequality between individuals and groups of individuals. 
 
Advantages of Cumulative Risk Model 
Cumulative risk models are an innovative way to measure social disadvantage as it 
relates to obesity transition for a number of reasons.  As discussed earlier, contextual risk 
factors usually do not occur in isolation (Duncan et al. 1994, 1998; Evans 2004; Rutter 1979; 
Sameroff et al. 1987a, 1987b; Moore, Vandivere and Ehrle 2000).  Contextual risk factors 
can be defined as aspects of an individual’s environment that are associated with a higher 
likelihood of poor or negative outcomes such as compromised health.  Disadvantaged 
children are usually exposed to multiple environmental risk factors rather than to a singular 
exposure (Evans 2004).  Concentrations of social and physical risk are usually centered on 
the poor and ethnic minorities (Schell 1997).  For example poverty, poor housing quality, 
unemployment, father absence, family turmoil, violence and stressful life events are highly 
interrelated (Evans 2004; Chase-Lansdale and Brooks-Gunn 1995; McLoyd 1990; Wilson 
1987).  Important health conditions may arise from cumulative risk exposure, especially for 
low-income populations, that may not be observed by focusing on a singular risk factor in 
isolation (Evans and Marcynyszyn 2004).  In addition, human development is shaped by 
these multiple and interrelated contextual factors and personal relationships (Bronfrenbrenner 
and Morris 1998; Elder 1998). 
A cumulative risk index is able to capture these multiple and interrelated elements of 
contextual risk in a simple yet comprehensive way.  The measure is the number of risk 
factors that exists in a child’s social environment.  In addition, a cumulative risk index 
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sidesteps the problems that arise by using correlated or overlapping contextual factors in 
multiple regression models.  Including moderate to highly correlated parameters as separate 
indicators in a regression model can lead to deflated parameter estimates, concealing the 
actual statistical associations of individual predictors with the outcome variable (Kutner, 
Nachtsheim and Neter 2004).  Using cumulative risk models allows a researcher to take 
advantage of a set of comprehensive measures of social context at multiple levels (e.g., 
individual, family, neighborhood) and over time (i.e., multiple waves of data collection) that 
is provided in the Add Health data.  This comprehensive cumulative risk index may yield the 
most complete estimate of overall risk for a socially disadvantaged child (Luthar 1993).  The 
model also has the capacity to be used by researchers and clinicians to assess the number of 
risks an adolescent or child can “tolerate” (Jones et al. 2002) before their risk of negative 
outcomes, such as obesity, increases.  In addition, research has shown cumulative risk indices 
serve as a good control variable or succinct covariate to represent risk, when social risk is a 
hypothesized moderator (Burchinal et al. 2000).  
 
Disadvantages of the Cumulative Risk Model 
There are some disadvantages to using cumulative risk models.  The main criticisms 
stem from the way that the index is constructed.  A dichotomous classification of risk 
exposure is determined for each person either by a statistical cutoff for continuous variables 
(e.g., upper quartile, greater than one standard deviation above the mean) or on the basis of 
conceptual categorization for categorical variables (e.g., minority status, below the poverty 
line).  These multiple risk categories are then summed to calculate cumulative risk (Rutter 
1983, 1993), regardless of their relative influence on the outcome. 
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Using this index assumes that environmental, social and personal risk factors are of 
equal weight and can simply be summed to represent the accumulated amount of adversity 
faced by an individual (Evans 2003; Burchinal et al. 2000).  This stands in stark contrast to 
traditional multiple regression models, which assume that the impact of each risk factor on 
the outcome of interest is unique and unequal (Burchinal et al. 2000). However, a cumulative 
risk metric provides a more parsimonious representation of multiple and correlated risk 
factors that provides the same explanatory power in one variable as in the total of multiple 
individual risk factors (e.g., Evans 2003; Rutter 1983, 1993; Sameroff 1998).  
An important limitation is that cumulative risk indices cannot render information 
about the mechanisms through which contextual risk leads to poorer child outcomes 
(Ackerman et al. 1999) and, therefore, cannot be utilized for intervention or prevention 
efforts targeted at high risk children (Jones et al. 2002).  However, this index can be used to 
distinguish high-risk children from low-risk children.  In addition, this index can be used as 
an indicator that can be tracked over time to indicate the trend in childhood risk for obesity, 
similar to indices used to track the risk of adverse child developmental outcomes (Moore et 
al. 2000).  Lastly, this index can provide the public and policymakers with information about 
children whose social environments may predispose them to obesity risk.    
Despite the fact that the cumulative risk model has consistently predicted negative 
child outcomes in previous research and may serve as a useful indicator of obesity risk, the 
weaknesses of the model should not be ignored. For exploratory purposes, similar to 
Burchinal and colleagues (2000), I will compare a model including each risk factor 
separately to a model including all risk factors together as an index, which will help me to 
gain insight on the utility of cumulative risk models in studying obesity outcomes.   
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Research Questions  
Four research questions guide the analysis of this paper and inform the conceptual 
model (See Figure 2.1).2  Because I apply a new measurement approach (cumulative risk 
indices) in the investigation of obesity in adolescence and its trajectory into young adulthood, 
the research questions are exploratory in nature. 
Question 1: What are the factors that place young people at risk for obesity?  This question 
will be answered in two steps.  First, I will identify measures of risk at the individual, family 
and neighborhood level that have been discussed in the obesity literature as risk factors for 
obesity.  To take advantage of the wide variety of measures available in the Add Health data, 
other risk factors discussed in the sociological and public health literature that have been 
hypothesized to be adversely related to child health will also be incorporated into the 
analysis.  Second, I will perform bivariate analyses to test the relationship between the 
created risk measures and obesity in adolescence and young adulthood.  Measures that are 
significantly related to obesity will be included in a cumulative risk index.3 A separate risk 
index will be created for neighborhood risk measures given that it represents a higher level 
and less proximate measure of social context. 
Question 2: Who faces the highest amounts of cumulative risk?  The poverty literature 
indicates that the poor and ethnic minorities (i.e., Hispanics and African Americans) face 
higher levels of contextual risk than the non-poor and whites, respectively (Evans 2004; 
Chase-Lansdale and Brooks-Gunn 1995; McLoyd 1990; Wilson 1987).  It has also been 
shown that adult females are more likely to be poor than males (Spraggins 2003).  To answer 
this research question I will compare the average level of cumulative risk among these 
                                                 
2 A discussion of the conceptual model is provided in the following section. 
3 I will also run cumulative risk models using all variables theoretically related to obesity to examine if the same 
pattern emerges. 
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population subgroups (i.e., male, female, black, Hispanic, white, poor, non-poor) and 
combinations of these population subgroups (e.g., black female, Hispanic male, poor white 
male, non-poor Hispanic female).  
Question 3: Do risk factors operate in a cumulative manner, such that higher levels of risk 
are associated with higher levels of obesity risk?  To answer this question, I will use logistic 
and multinomial logistic regression to determine the risk of obesity in adolescence and young 
adulthood and the risk of becoming or staying obese from adolescence into young adulthood, 
as the number of factors in the cumulative risk indices increases.   
Question 4: Do measures of cumulative risk mediate the relationship between 
race/ethnicity, poverty and obesity?  I explore if cumulative risk plays a role in the 
relationship between poverty (and ethnic minority status) and becoming or staying obese 
from adolescence and into young adulthood by including the cumulative risk measures as a 
mediating variables in a multivariate model (see conceptual model).     
  Answering these questions will help to determine the utility of cumulative risk 
models as an indicator of obesity risk in the transition from adolescence into young 
adulthood.  This analysis also extends the literature in multiple areas of research.  It expands 
the application of a measure of risk traditionally used in child development and mental health 
literature.  It supports the growing literature suggesting new directions in measuring the 
complexity and multidimensionality of socioeconomic status when studying health 
disparities (e.g., Braveman et al. 2005).  Lastly, by using cumulative risk as a mediating 
measure, I help to better explain the relationship between minority status and obesity and 
poverty status and obesity.   
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Conceptual Model 
The conceptual model (see Figure 2.1) provides the basic relationship between 
poverty status (and racial/ethnic minority status) and change in obesity status from 
adolescence into young adulthood.  Poverty status acts as a confounder in the relationship 
between race/ethnicity and obesity.  In this conceptual model for longitudinal analysis of Add 
Health data, the two cumulative risk indices (one at the individual/family level and one at the 
neighborhood level) mediate the relationship between these traditional measures of 
disadvantage (i.e., race/ethnicity and poverty status) and change in obesity status.  Data from 
all three waves in Add Health are utilized, where poverty status (and race/ethnicity) is 
measured in childhood and adolescence, risk is measured in adolescence (Waves I and II), 
and obesity trajectories are constructed from data in adolescence (Wave II) and young 
adulthood (Wave III).  All controls are measured at Wave I, the first data point in 
adolescence.  The individual, family and neighborhood level factors that will be used to 
construct the cumulative risk index, as well as the specific theories that help to motivate these 
factors, are discussed below.  Overall, I expect a positive relationship between minority 
status and obesity, and poverty and obesity in adolescence and young adulthood.  I expect 
that poverty status will attenuate the relationship between race/ethnicity and obesity and I 
expect both the race/ethnicity and poverty effects on obesity will be mediated by the 
cumulative risk index. 
 
Data 
Data come from the National Longitudinal Study of Adolescent Health (Add Health), 
which is an ongoing nationally representative, school-based study of adolescents in grades 7 
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to 12 that began in 1994.   It was designed to explore the causes of health-related behaviors, 
with an emphasis on the influence of social context.  In 1994 Add Health administered an In-
School Questionnaire to every student attending school from a nationally representative 
sample of schools. A sample of 80 high schools and 52 middle schools from the U.S. was 
selected using a stratified cluster design. Using the school rosters, a gender- and grade-
stratified sample4 was chosen for the In-Home Interview in 1995 (Wave I), given an average 
of eight months after the In-School Survey, and again in 1996 (Wave II).  In Wave III (2001-
02), Wave I In-Home respondents were re-interviewed.    
A parent, generally the mother, was also interviewed in Wave I.  In-home adolescent 
questionnaires were administered by computer-assisted personal-interview (CAPI), as well as 
computer-assisted self-interview (CASI) for more sensitive questions.  Ultimately, 20,745 in-
home interviews were completed in Wave I; 17,713 parents answered child specific 
questions and 17,669 answered parent specific questions (more than one child was 
interviewed in some households).   14,738 in-home interviews were completed in Wave II 
(the seniors in Wave I were not followed).   In Wave III 15,197 eligible 5original Wave I 
respondents completed the survey.  In Wave I (WI), the age of participants ranged from 12 to 
20 years, in Wave II (WII) from 13 to 21 years and Wave III (WIII) from 18 to 26 years.   
Over 70% of the schools originally selected for the survey participated.   Of the 
adolescents sampled for the in-home questionnaires, 78.9% participated in WI.  Parent 
interviews are available for 85% of these respondents.  Of those eligible for participation in 
WII, 88.2% completed in-home interviews.  Of those eligible for participation in WIII, 
77.4% completed in-home interviews.  
                                                 
4 Each school provided a roster of all students enrolled.  From the rosters and the pool of participants in the in-
school survey, adolescents in grades 7 to 12 were sampled to participate in the in-home interview. 
5 Eligible respondents were all Wave I participants living in the US who were not dead. 
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The fact that the data set is longitudinal and nationally representative, with extensive 
measures of socioeconomic status, health, race and ethnicity among other factors, makes it an 
ideal data set to investigate the relationship between disadvantage and obesity in adolescents.  
In addition, contextual data containing information on the characteristics of the 
neighborhoods and communities in which Add Health sample members lived in WI and WII 
have been linked to individual-level records. Harris and colleagues (2003) provides a more 
detailed description on the Add Health Study. 
This study uses data from the Wave I In -Home and Parent Questionnaires as well as 
the follow-up Wave II and III surveys.  This analysis is therefore limited to adolescents who 
participated in all three waves of the study, have completed Parent Questionnaires, and have 
complete measured height and weight data.  Exclusions included seriously disabled 
respondents, pregnant females and racial and ethnic groups other than whites, blacks and 
Hispanics.  After applying these data constraints and deleting the cases with missing data on 
covariates, the final study sample contains 6,493 (3,371 females and 3,122 males).6 
 
Measures 
Table 2.1 provides means and standard errors of all measures used in this analysis by 
sex.   
Minority Status:  Race and ethnicity are self-reported at WI.  Although Add Health allows 
for rich detail in measures of race and ethnicity, I include only non-Hispanic whites, non-
Hispanic blacks and Hispanics in this analysis.  Research shows that blacks and Hispanics 
                                                 
6 Seniors at Wave I were not followed up in Wave II as part of the design of Add Health and thus the analysis 
sample is younger than at Wave I.  Missing from the analysis sample are respondents who did not have a 
completed parent questionnaire (therefore, there are fewer immigrants in the sample).   
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are at a higher risk for obesity than whites and are more likely to be poor than whites.  Asians 
do not share in this higher risk profile despite their minority status (Flegal et al. 2002).  For 
these reasons and because of the overall focus of social disadvantage and the exploratory 
nature of this analysis, I limit the sample to these racial/ethnic groups.  Race and ethnicity are 
measured in two ways.  Dummy variables are used to designate black, Hispanic and white 
(reference group) respondents.  I also explore the use of a dummy variable indicating if an 
individual is either black or Hispanic (minority) or white (non-minority).  Twenty-six percent 
of total the sample is minority (14% are Non-Hispanic black and 12% are Hispanic). 
Welfare/Poverty Status: Welfare/Poverty status is a dichotomous indicator of any welfare 
receipt before the age of eighteen or family income less than poverty level.  This measure is 
constructed from data on the family’s receipt of public assistance or welfare from WI and 
WII during adolescence in combination with a retrospective report at WIII on the receipt of 
welfare and public assistance prior to the age of eighteen.  Using data from the WI Parent 
Questionnaire on reported annual income from 1994, family income is categorized as below 
poverty level if income was less than $16,000 (roughly the poverty level for a family of four 
in 1994).  I chose a welfare- and income-based measure of poverty over an only income-
based measure due to the large proportion of missing data on income (≈ 20%).  Twenty-nine 
percent of the total sample received welfare prior to the age of eighteen and/or was living 
below poverty at WI.  This measure is used as a proxy for economic disadvantage as opposed 
to social disadvantage. 
Sex: A dummy variable is used to represent sex where ‘1’ indicates female and ‘0’ indicates 
male.  This measure is constructed from responses in the WI In-Home Questionnaire and 
crosschecked with WII and WIII responses.  I divide the full sample by sex for this analysis.  
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Previous research using the Add Health data has shown that there are strong sex differences 
in the relationship between poverty and obesity, where poverty effects are more important for 
females than for males (Lee, Harris and Gordon-Larsen 2008).  
Urban Block Group:  A dummy variable is used to represent if a respondent lives in an 
urbanized area at Wave I as defined by the Census Bureau.7  This measure serves as a control 
variable in the analysis. 
Age:  A continuous variable of self-reported age at WI (in years) is also used as a control 
variable in the analysis. 
 
Risk Factors and Cumulative Risk Index Construction 
The measures of risk used in this analysis are individual, family and neighborhood 
level measures that have been discussed in the sociological and public health literature as 
being theoretically or empirically linked to obesity or adverse child health outcomes.  In 
order to be consistent with the cumulative risk literature (Appleyard et al. 2005), all risk 
variables are transformed into dichotomous variables to represent the presence or absence of 
the risk factor.  For continuous variables, subjects who are in the top or bottom 20th to 30th 
percentile8, depending on the measure, are coded as ‘1’.  These fairly conservative cutoffs are 
used to ensure the presence of risk.  The measures found to have a statistically significant 
bivariate relationship with obesity (excluding measures of poverty and minority status) will 
then be summed in a cumulative risk index (CRI) used to calculate the level of cumulative 
risk for each respondent.  
                                                 
7 The urbanicity code distinguishes block groups that are in completely urbanized areas from those that have 
any individuals living outside urbanized areas, in rural farm or rural nonfarm locations.  This measure is 
different from the census “urban” designation which also includes places outside urbanized areas of 2,500 or 
more persons 
8 This cutoff serves as a rough guideline for the creation of risk measures. 
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Where x represents a statistically significant risk factor (with a value of ‘0’ or ‘1’) and n 
represents the number of statistically significant risk factors included in the cumulative risk 
index.  A risk factor is equal to ‘1’ if the risk factor is present for the respondent and it is 
equal to ‘0’ if the risk factor is not present.   
Two separate cumulative risk indices are created. The first index includes individual 
and family risk factors and the second index includes neighborhood risk factors. In addition, I 
chose to include measures that were significant at WII or WIII in my cumulative risk index 
for two main reasons.  First, although I am interested in change in obesity status from 
adolescence and into young adulthood, I am also interested in the static life stage measures of 
obesity.  It is important to establish if measures are salient in adolescence and/or young 
adulthood, before examining change in obesity status from adolescence and into young 
adulthood.  I chose to include measures that were significant at only one of the two waves 
because many of the measures that are included are theoretically and empirically validated 
predictors of obesity.  For sensitivity analysis, I also run models using risk indices that 
include all measures of obesity risk (that are theoretically related to obesity or have been 
shown to be associated with obesity in previous research), even if they are not significantly 
related to obesity at either wave.   
 
Individual Level Risk Factors 
I focus on individual level risk factors in the following domains: eating patterns, sleep 
and self-esteem.  Skipping breakfast, especially in adolescence, increases the propensity to 
snack and graze on food with high energy densities during the day, which increases the total 
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fat and saturated fat as a percentage of total daily energy for individuals who skip breakfast 
compared to individuals who do not skip breakfast (Timlin et al. 2008).  A growing number 
of epidemiological studies observe an association between short sleep duration and obesity 
(Gangwisch et al. 2005; Kohatsu et al. 2006; Patel et al. 2006; Reilly et al. 2005).  Low levels 
of sleep have also been physiologically linked to heavier weight.  Studies have demonstrated 
possible hormonal mechanisms that act via increased ghrelin and decreased leptin levels, 
which are positively linked with hunger and satiety, respectively (Spiegel et al. 2004a, 
2004b; Taheri 2004).  Low self-esteem has also been found to be positively related to obesity 
in adolescents (e.g., Crossman, Sullivan and Benin 2006).  Individuals who suffer from low 
self-esteem may have internalized negative views about themselves, which makes self-
awareness especially painful.  Therefore, they use eating as a coping mechanism, particularly 
using binge eating to reduce painful self-awareness, which can then lead to excessive weight 
gain (Heatherton and Baumeister 1999).  Although the relationships of sleep and low self-
esteem with obesity are likely bi-directional, I attempt to sort out the pathway of influence by 
measuring self-esteem and sleep prior to obesity in a longitudinal model. 
  
Skips Breakfast:  Using responses from the WI and WII In-Home Questionnaires, a dummy 
variable was created to indicate whether the respondent skips breakfast.  This variable 
indicated whether the respondent reported usually eating nothing for breakfast at WI and 
eating breakfast zero to two times in the seven days prior to their interview at WII.  Eleven 
percent of respondents skip breakfast. 
Inadequate Sleep:  Using responses from the WI and WII In-Home Questionnaires, a 
dummy variable is created to indicate whether the respondent reported usually sleeping less 
 45
than 7 hours at both Waves I and II.9  A higher percentage of females (27%) experience short 
sleep duration than males (20%). 
Low Self-Esteem: Self-esteem is measured from responses in the WI In-Home 
Questionnaire.  Respondents were asked a series of six questions measuring the extent to 
which a respondent believes he/she feels loved and wanted, feels socially acceptable, likes 
himself/herself just the way he/she is, is doing everything right, has a lot to be proud of, 
believes he/she has a lot of good qualities. Respondents answered each question using a 5-
point Likert Scale (Alpha=0.85).  The answers to these questions are combined in a scale 
ranging from 1 (low self esteem) to 5 (high self esteem).  The respondents with a score of 3.8 
or less for reported self-esteem are classified as having low self-esteem.  Females are also 
more likely to have low self-esteem (26%) than males (16%). 
 
Family Level Risk Factors 
I focus on family level risk factors in the following domains: cyclical income, health 
insurance status, family structure, parental education, number of siblings, parental monitoring 
and care of children, and parental obesity.  Trouble paying bills is a proxy for the cyclical 
income effect that is common in poor, usually welfare or food stamp reliant, households.  If 
parents do not have enough money to pay family bills, and bills are due at the end of each 
month, this may indicate episodic food shortages with food restriction when money runs low 
and food binging of calorically-dense foods when money is again available leading to weight 
gain over time (Townsend et al. 2001).  Health policy analysts have also identified lack of 
access to health care as a possible explanation for social class disparities in child health 
(Newacheck et al. 2000).   
                                                 
9 The exact wording of the question was; “How many hours of sleep do you usually get?” 
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Studies have found that parental monitoring has an influence on children's food 
selections which impacts childhood obesity (e.g., Brown and Ogden 2004; Klesges et al. 
1991; Robinson et al. 2001; Seibold, Knafl and Grey 2003).  Poor parents are less able to 
monitor their children's diet and physical activity due to stress, lack of emotional resources, 
and time constraints if they work.  Family structure is highly correlated with poverty and is 
thought to be associated with parental monitoring as well (Hogan and Kitagawa 1985; 
McLanahan 1995). Parental education, related to poverty and family structure, may also 
affect parental monitoring, with less-educated parents monitoring their children less than 
higher-educated parents (Lareau 2002, 2003).  Parental monitoring may also be compromised 
in large families.  Research from a number of disciplines suggests that an increase in the 
number of siblings diminishes the time and material resources that parents can provide to 
each child, which can negatively affect child outcomes (see Heer 1986 for a review).  
The quality of parent-child relationships has also been linked to adolescent obesity 
outcomes (e.g., Crossman et al. 1996).  In addition, child maltreatment has been linked to a 
number of child developmental outcomes (see Crouch and Milner 1993 for a review) as well 
as obesity (Gustafson and Sarwer 2004; Selway 2006; Wiederman, Sansone and Sansone 
1999; Williamson et al. 2002).  Previous research has also found significant positive 
relationships between adolescent obesity and parental obesity status, which can be 
contributed to parental role modeling of lifestyle and eating behavior, as well as genetic 
inheritance, or some combination of genetic propensity and environmental risk (Agras et al. 
2004; Whitaker et al. 1997). 
Trouble Paying Bills:  Using data from the WI Parent Questionnaire, a dichotomous 
variable is created to indicate whether the respondent’s parent reported having trouble paying 
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bills.  This measure is a proxy for cyclical income and is experienced by 17% of the sample. 
No Health Insurance:  Using data from the WI Parent Questionnaire, a dichotomous 
variable is created to indicate whether the respondent’s parent reported that the respondent 
had health insurance.  Eleven percent of respondents had no health insurance. 
Single-Parent or Surrogate Parent Family: Rich detail is available on adolescents’ living 
arrangements.  Because risk factors need to be dichotomized, I classify adolescents into two 
categories.  The “at risk” category consists of individual living in single mother, single father 
and surrogate parent (no biological parent in the household) families.  Surrogate families 
include foster parents, stepparents, grandparents, aunts, uncles, siblings, or other adults who 
act as parent figures.  The “non risk” category consists of two biological or adoptive parents 
and stepfamilies that include a biological parent.  Twenty-four percent of the sample lives in 
this “at risk” family arrangement.  
Parental Education Less than High School:  Using data from the WI Parent, In-Home and 
In-School Questionnaires, parents’ education is measured as the higher of either mother’s or 
father’s education.  The “at risk” category consists of parents with less than a high school 
degree or GED.  Ten percent of the sample has a parent with less than a high school degree.   
Large Number of Siblings: Respondents are coded as having a large number of siblings if 
they reported living with more than two siblings at WI (14% of respondents).   
Unshared Family Meal Times:  Data from WI was used to create a measure of whether a 
parent regularly eats the dinner meal with the adolescent during the week.  Based on the 
question, “On how many of the past 7 days was at least one of your parents in the room with 
you while you ate your evening meal?”  Responses of less than 4 days per week were coded 
as ‘1’, for not eating dinner together regularly.  Twenty six percent of the sample did not eat 
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dinner regularly with their parent(s).  Although I cannot determine the quality and quantity of 
food that children eat when they eat meals with their parents, it has been argued that children 
who eat with their parents might have better dietary intake and can learn good eating habits, 
if parents consume healthy foods.  Increased frequency in eating meals with parents is also 
associated with fewer disordered eating behaviors and increased psychosocial well-being, 
which would protect adolescents from excessive weight gain.  In addition, when parents eat 
with their children, they monitor their behavior and their intake of food.  Therefore, eating 
less with parents may lead to less healthy dietary intake and increased weight gain (Fulkerson 
et al. 2008).    
Lack of Parental TV and Food Monitoring: This measure involves adolescents’ TV 
viewing (inactivity) and food consumption.  Parental monitoring of TV viewing is also 
measured at WI by adolescent responses to the question, “Do your parents let you make your 
own decisions about how much television you watch?” Parental monitoring of eating is also 
measured at WI by adolescent responses to the question, “Do your parents let you make your 
own decisions about what you eat?”  Respondents were coded as experiencing a lack of 
monitoring if the parent did not make the decision about the amount of adolescent TV 
viewing and food consumption.  More than half (68%) the sample had parents who did not 
monitor their eating or TV habits. 
No Curfew: This measure also uses data from WI adolescent responses to the question, “Do 
your parents let you make your own decisions about the time you must be home on weekend 
nights?”  Respondent were coded as having no curfew if they answered the question 
affirmatively.  A higher percentage of males (34%) than females (25%) have no curfew. 
High Parent-Child Conflict: High parent child conflict is measured at WI and WII by 
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adolescent reports of whether they had a serious argument about their behavior with their 
mother or father within the last four weeks.  If respondents reported having this type of 
argument in both WI and WII, I code high parent-child conflict as ‘1’.  High conflict is 
evidenced in twenty four percent of the sample. 
Lack of Parental Presence:  This measure is constructed from respondent reports of the 
frequency with which their parents were home when they left for school, when they returned 
from school and when they went to bed (ranging from “never” to “always”) at WI.  
Respondents were coded as having a lack of parental presence if a parent was reported as 
never being present for one or more of these three daily activities (25% of respondents).       
Lack of Parent-Child Interaction:  Parent-child interaction is created from data at WI.  
Respondents were asked to report the activities they engaged in with each parent in the past 
four weeks.   Respondents could report up to nine activities ranging from going shopping to 
working on a school project.  Respondents were reported as having a lack of parent-child 
interaction if the average number of activities they engaged in with their parent(s) was less 
than two in the past four weeks (30% of respondents). 
Sexual Abuse:  Sexual abuse is also measured using reports from WIII Questionnaire.  
Respondents are classified as being sexually abused if they reported that their parent or other 
adult caregivers had “touched [them] in a sexual way, forced [them] to touch [their parent or 
caregiver] in a sexual way, or forced [them] to have sexual relations.”   Four percent of the 
sample reported sexual abuse.  There are a number of explanations for the relationship 
between childhood sexual abuse and obesity.  One hypothesis is that sexual abuse leads to 
binge eating, which results in obesity. Binge eating may be the result of the low-self esteem 
and depression experienced by victims of abuse. Another explanation is that women with a 
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history of sexual abuse use obesity as a self-protective mechanism or adaptive function that 
shields them from sexual advances.  In Western culture, thinness is a component of female 
beauty and sexuality.  Therefore, obesity can protect a person who has been sexually abused 
from their sexuality (Gustafson and Sarwer 2004). 
Physical Abuse: Physical abuse is measured using reports from WIII Questionnaire.  
Respondents are classified as being physically abused if they reported that their parent or 
other adult caregivers had ever “slapped, hit, or kicked” them.  Twenty-eight percent of the 
sample reported physical abuse.  Similar to sexual abuse, childhood physical abuse is also an 
exposure to trauma in early life that is characterized as an intense negative emotional 
experience that can lead to low-self esteem and depression.  Disordered eating behavior can 
be used as a coping mechanism that can lead to obesity (Alvarez et al. 2007). 
Parent Obese: Using reports from the Parent In-Home Questionnaire, a respondent was 
coded as having an obese parent if either their biological mother and/or biological father self-
reported as being obese.  Twenty four percent of the sample has an obese parent. 
 
Neighborhood Level Risk Factors 
I focus on neighborhood level risk factors in the following domains: family structure, 
poverty, unemployment, housing quality, crime and safety.  Studies have found that 
neighborhood poverty is related to physical activity, and, therefore, obesity (e.g., Gordon-
Larsen, Nelson and Popkin 2006).  Low-SES neighborhoods have reduced access to 
recreational facilities (Gordon-Larsen et al. 2006) and higher crime rates (e.g., Hannon 2005; 
Kling, Ludwig, and Katz, 2005), which limit physical activity (Gordon-Larsen, McMurray 
and Popkin 2000).  The measures of risk used in this analysis try to capture the neighborhood 
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context of social disadvantage. 
The census block group (BG) is used as the geographical unit to define neighborhood 
in this analysis.  Census blocks are the smallest geographic area for which the Census Bureau 
collects decennial census data.  In the geographic hierarchy, block groups BGs are the next 
level above census blocks. A BG is a subdivision of a census tract or block numbering area 
(BNA) and is composed of a number of census blocks (U.S. Census Bureau 1994).  A BG 
represents the most localized available contextual characteristics of the areas in which 
individuals reside.  In 1990, a BG averaged 452 housing units, or 1,100 people (U.S. Census 
Bureau 1994). 
High Proportion of Female Headed Households in Neighborhood: Neighborhood family 
structure comes from census data that is attached to the adolescent’s home address at WI.  I 
use a measure of the percentage of households in the census block group that are female-
headed with own children under the age of 18.  The respondents living in neighborhood 
where 10% or more of the family households are female-headed households are coded as 
having a high level of female-headed households in their neighborhood.  Twenty-two percent 
of the respondents in this sample live in this type of neighborhood. 
High Neighborhood Poverty:  Neighborhood poverty also comes from WI block group 
measures.  It is a measure of the proportion of families with income in 1989 below poverty 
level.  The respondents living in neighborhoods where the proportion of families below 
poverty level in their neighborhood equals or exceeds 19% are coded as having a high level 
of neighborhood poverty.  Twenty one percent of the respondents in this sample live in this 
type of neighborhood. 
High Neighborhood Unemployment:  Neighborhood unemployment also comes from WI 
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BG measures.  It is a measure of the total unemployment rate.  The respondents living in 
neighborhoods where the unemployment rate in their neighborhood equals or exceeds 10% 
are coded as having a high level of unemployment (19% of respondents).   
Low Neighborhood Housing Quality: Neighborhood housing quality comes from WI BG 
measures.  It is a measure of the proportion of vacant housing units.  Respondents living in 
neighborhoods where 10% or more of the housing units are vacant are coded as having a low 
level of housing quality (25% of respondents).  
High County-Level Crime: County crime comes from WI county level measures.  It is a 
measure of the total crime rate per 100,000 in the reporting county.  Respondents living in 
counties where the total crime rate exceeds or equals 7,500/100,000 are coded as having a 
high level of crime.10  Eighteen percent of respondents in this sample live in counties of this 
type. 
Unsafe Neighborhood:  A measure of the respondent’s perception of his/her neighborhood 
being unsafe was created by responses to the question: “Do you usually feel safe in your 
neighborhood?” at WI.  Nine percent of respondents felt unsafe in their neighborhood. It 
should be noted that this measure is not a neighborhood level measure because it is not 
aggregated by neighborhood, it is an individual measure of the perception of the 
neighborhood in which a respondent lives. 
 
Outcome Variable 
Obesity and Obesity Trajectories 
 Body mass index or BMI is used to measure obesity.  BMI is a tool for indicating 
weight status in adults, computed by dividing an individual's body weight in kilograms by the 
                                                 
10 Add Health contains no neighborhood level measure of crime. 
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square of his or her height in meters (i.e., weight/(height)2).  BMI is more highly correlated 
with body fat than any other indicator of height and weight (CDC 2006).  For adults over 20 
years old, BMI falls into one of four categories: underweight, normal, overweight and obese.  
Adults with a BMI of 25 to 29.9 are categorized as overweight. Adults with a BMI of 30 or 
more are considered obese (NHLBI 1998; WHO 2000). 
 BMI is defined differently for children and adults.  Age- and sex-specific BMI 
percentiles are used as growth references during childhood and adolescence because BMI 
changes at different rates by age and sex during normal developmental growth.  In the United 
States, the 85th and 95th percentiles, based on nationally representative data from the 2000 
growth curves of the Centers for Disease Control and Prevention (CDC), have been 
recommended for use in classifying persons as being overweight or at risk of overweight 
(CDC 2004).  However, definitions of overweight based on these percentiles are not directly 
comparable to the adult definitions of obesity using specified cut points (NHLBI 1998, WHO 
2000).  
 The ability to generate comparable prevalence measures between adult and adolescent 
measures of obesity or to calculate obesity incidence over the transition period from 
adolescence to young adulthood is limited by discrepancies between adolescent and adult 
definitions.  The International Obesity Task Force (IOTF) developed BMI curves, which link 
childhood and adolescent BMI centiles to adult cut off points of BMI of 25 and 30 kg/m2, 
and thus, allow greater consistency in the youth versus adult definitions. The BMI curves 
provide good comparative reference data during this transitional period (Cole et al. 2000).  
Because this analysis investigates the incidence of obesity from adolescence to young 
adulthood, the IOTF measures are used to determine obesity status among adolescents and 
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young adults. 
Obesity is measured at WII and WIII using BMI calculated from measured height and 
weight11 using the IOTF cutoffs.  Individuals are classified as obese if their BMI falls above 
the age- and sex-specific, IOTF 30 kg/m2 cutpoint in adolescence at WII.  For the young 
adults at WIII,  the adult BMI cut point of 30 kg/m2 is used.  A 2X2 table of obesity status at 
WII by obesity status at WIII is then created to identify trajectories of obesity from 
adolescence into young adulthood.  The dependent variable contains four trajectories that 
capture change and continuity in obesity status from Wave II to Wave III: Become Obese 
(respondent not obese at WII but obese at WIII); Stay Obese (obese at both WII and WIII); 
Reduce Obesity (obese at WII but not obese at WIII); and Stay Non-Obese (not obese at both 
waves).  Because the proportion of individuals in the trajectory of reduce obesity is too small 
to analyze, I do not report coefficients for the Reduce Obesity outcome category. The Stay 
Non-Obese trajectory will serve as the reference category in analysis using obesity 
trajectories as outcomes. Table 2.1 shows that 12% of the sample became obese, 10% of the 
sample stayed obese and 77% of the sample either stayed non-obese or became non-obese at 
WIII.  At WII 11% of the sample was obese and at WIII 22% of the sample was obese, 
indicating a doubling in the prevalence of obesity in this sample in only 2 years. 
 
Analytical Approach 
All analyses will use STATA survey procedures with longitudinal sampling weights 
to adjust for the clustered sample design and unequal probability of selection at Wave I and 
attrition in the sample over time so that the results are nationally representative and that bias 
in standard errors are reduced. Analysis will be guided by the four research questions 
                                                 
11 Height and weight are self-reported at Wave I. 
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discussed above.  Analysis begins with examination of the bivariate relationship between risk 
factor measures and obesity outcomes using logistic regression in samples divided by sex.  If 
bivariate relationships differ by sex, a separate CRI is created for males and females.  
Measures found to be significant will be included in a cumulative risk index (CRI).12  A 
separate index will be created for the individual and family risk factors and neighborhood 
level risk factors. I will also construct a total risk index comprising all risks across all levels 
of measurement to compare differences by population subgroup.  The mean level of 
cumulative risk for female, male, white, black, Hispanic, poor, and non-poor population 
subgroups and combinations of these populations will be calculated to determine which 
population subgroup faces the highest amount of cumulative risk.  The statistical significance 
of the differences among means will also be tested.   
Analysis continues by using logistic and multinomial logistic regression models to 
test if the risk of obesity in adolescence and young adulthood and the risk of becoming or 
staying obese13 from adolescence into young adulthood increases as the number of risk 
factors increases.  The number of risk factors, measured by the cumulative risk index, will be 
operationalized as a set of dummy variables in the regression model representing the count of 
risks with zero risks as the reference category.  Regression models will control for age of 
respondent and urbanicity.  Previous research indicates that living in rural areas increases the 
likelihood of obesity for children and adolescents (Lutfiyya et al. 2007).  The bivariate 
relationship between accumulated risk and obesity will also be investigated using cross 
tabulations with chi-squared tests for statistical significance.   
Multinomial logistic regression is then employed to examine the relationships 
                                                 
12 For sensitivity analysis, I will also create indices using all the measures that have been theoretically or 
empirically linked to obesity in previous research. 
13 This is compared to the trajectory of staying non-obese. 
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displayed in the conceptual model (see Figure 2.1).  Multinomial regression is appropriate 
when the dependent variable is an unordered nominal variable with n categories.  The 
procedure estimates the log of the ratio of the probability of being in the nth category relative 
to a base category (stay non-obese), where the effects of independent variables are measured 
by the relative risk or odds (Long 1997).   
The fundamental model takes the form:  
ij
iJ
ij x
P
P β=⎥⎦
⎤⎢⎣
⎡log  
The model is generalized to J categories, with the running index j=1…, J.  Where Pij is the 
probability that individual i falls into category j and where xi  is a column vector of variables 
describing individual  and βj  is a row vector of coefficients for category j.  Note that each 
category is compared with the highest category J. 
Multivariate analysis begins with a baseline model of the relationship between 
race/ethnicity and obesity trajectories.  Model 2 enters welfare/poverty status.  Models 3 and 
4 enters the cumulative risk indices (individual and family; neighborhood) as the intervening 
mechanisms displayed in Figure 2.1.  Model 5 enters control measures for age and 
urbanicity.  This design exploits the longitudinal data and incorporates the temporal order of 
effects (i.e., factors operating during adolescence prior to the transition to adulthood). The 
longitudinal design allows for the measurement of factors operating in adolescence and the 
influences this has on physical activity outcomes in later adolescence and young adulthood.  
To the extent that cumulative risk mediates the effects of poverty and race/ethnicity, we add 
to our understanding of the ways in which social disadvantage influences obesity trajectories 
from adolescence into young adulthood.  Analysis adjusts for design effects inherent in the 
complex stratified cluster sampling used by Add Health. 
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Results 
What are the factors that place young people at risk for obesity?  
Table 2.2 shows the relationship between measures of risk and obesity status at WII 
and WIII for females and males.  Minority and welfare/poverty status are only related to 
obesity in the female sample, supporting previous research (Lee et al. 2008).  Females are 
more likely to be obese at WII and WIII if they are black or Hispanic (versus white) and if 
they were poor and/or received welfare in childhood (versus no poverty or welfare receipt in 
childhood).  More specifically, female minorities are 82% more likely to be obese at WII14 
and 78% more likely to be obese at WIII than whites.  Female respondents who were poor or 
received welfare in childhood are 86% more likely to be obese at WII and 82% more likely 
to be obese at WIII than female respondents who were not poor or did not receive welfare in 
childhood.   
Among individual level risk factors, skipping breakfast and inadequate sleep increase 
the likelihood of obesity at WII or WIII for both males and females.  There is a particularly 
strong relationship between skipping breakfast and obesity at WIII for males.  Males who 
skip breakfast at WI and WII are 159% more likely to be obese at WIII than males who did 
not skip breakfast.  Low self-esteem increases the likelihood of obesity for females. 
Among family level risks factors, only parental obesity, cyclical income and physical 
abuse were significantly related to obesity status at WII or WIII for both males and females.  
A strong relationship between parental obesity and child obesity exists for both males and 
females.  Males and females having an obese parent are more than 100% more likely to be 
obese at WII or WIII than males and females who do not have an obese parent.  Other 
                                                 
14 Note: This statement is equivalent to stating, “Being a female minority is associated with an 82% increase in 
the likelihood or odds of becoming obese at WII.” 
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measures of family risk are significantly related to obesity for females, including single or 
surrogate family structure, low parent education, having no curfew, and physical abuse.  A 
significant relationship also exists between having a large number of siblings and obesity 
status for males, but it is in an unexpected direction.  Males who have more than two siblings 
are less likely to be obese at WII than males with fewer siblings.  This could be explained by 
the fact that Add Health only contains information on siblings currently living in the 
respondent’s household.  Therefore, this measure could be capturing families with younger 
children overall who are more active than families with older children who have left the 
family household.   Interestingly, measures of lack of parental monitoring, other than low 
interaction and having no curfew, were not significantly related to obesity.  Not sharing 
regular meals with parents, lack of parental monitoring of what respondent eats or TV 
viewing and lack of parental presence when the respondent goes to school, comes home or 
goes to bed are not significantly related to obesity.  High parent-child conflict and sexual 
abuse are also not significantly related to obesity in the male or female samples. 
Although most measures of social disadvantage at the individual and family level 
(i.e., minority status, poverty status, low parent education) only increase risk of obesity for 
females, disadvantage at the neighborhood level increases risk of obesity for both males and 
females.  A high percentage of female-headed families, high neighborhood poverty and high 
neighborhood unemployment are significantly related to obesity for both males and females.  
Low neighborhood housing quality and respondent perceptions of neighborhood as being 
unsafe are also significantly related to obesity for females.  County level measures of crime 
and respondent reports of neighborhood safety are not significantly related to obesity.   
     Because the relationship between the specified risk factors and obesity operate 
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differently for males and females, separate indices are created for each group. Separate 
indices will also be created for individual and family risk factors and neighborhood risk 
factors.  Each index contains all significant risk factor relationships with obesity at WII or 
WIII for each sex group and risk level (i.e., individual and family and neighborhood).  For 
descriptive purposes I will also create a total index that sums risk factors across all levels of 
social context.  In sensitivity analysis, I will also create indices that include all measures that 
are discussed earlier that are theoretically related to obesity, to determine if the same patterns 
exist. 
The female total cumulative risk index (F-CRI) includes fourteen  risk factors:  (1) 
skipping breakfast; (2) inadequate sleep; (3) low self-esteem; (4) parental obesity; (5) trouble 
paying bills (cyclical income); (6) single or surrogate parent family; (7) low parent 
education; (8) no curfew; (9) physical abuse; (10) high percentage female headed households 
in neighborhood; (11) high neighborhood poverty; (12) high neighborhood unemployment; 
(13) low neighborhood housing quality and (14) respondent perceptions of neighborhood as 
being unsafe.15   
The female individual and family risk index (IF-F-CRI) includes nine risk factors:  
(1) skipping breakfast; (2) inadequate sleep; (3) low self-esteem; (4) parental obesity; (5) 
trouble paying bills (cyclical income); (6) single or surrogate parent family; (7) low parent 
education; (8) no curfew and (9) physical abuse.  The female neighborhood risk index (N-F-
CRI) includes five risk factors:  (1) high percentage female headed households in 
neighborhood; (2) high neighborhood poverty; (3) high neighborhood unemployment; (4) 
low neighborhood housing quality and (5) respondent perceptions of neighborhood as being 
                                                 
15 Correlations across all risk factor measures do not exceed 0.35 except for correlations between neighborhood 
female-headed households, poverty and unemployment, which range from 0.71 to 0.79 (Results not shown). 
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unsafe.  
The male total cumulative risk index (M-CRI) contains a subset of the measures in 
the F-CRI including: (1) skipping breakfast; (2) inadequate sleep; (3) parental obesity; (4) 
trouble paying bills (cyclical income); (5) physical abuse; (6) high percentage female headed 
households in neighborhood; (7) high neighborhood poverty and (8) high neighborhood 
unemployment.16   
The male individual and family risk index (IF-M-CRI) contains five risk factors: (1) 
skipping breakfast; (2) inadequate sleep; (3) parental obesity; (4) trouble paying bills and (5) 
physical abuse.  The male neighborhood risk index (N-M-CRI) contains three risk factors: (1) 
high percentage female headed households in neighborhood; (2) high neighborhood poverty 
and (3) high neighborhood unemployment. 
No single respondent experiences all of the risk factors that are entered into the 
indices.  The maximum number of risks experienced by a female is eleven (out of fourteen) 
and the maximum number of risks experienced by a male is seven (out of eight).  Table 2.3 
provides the percentage of individuals who fall into each level of risk.  For the F-CRI, female 
respondents experiencing six or more risk factors are collapsed into one category due to the 
small percentage of individuals experiencing seven or more risks.  For the M-CRI, male 
respondents experiencing five or more risk factors are collapsed into one category.  The 
distributions show that a majority of respondents experience at least one risk, with fewer 
respondents experiencing very high levels of risk or no risks.  The mean level of risk 
experienced by females is about three risks (out of fourteen risks).  The mean level of risk 
experienced by males is about two risks (out of eight risks).   
                                                 
16 Although a high number of siblings is significantly related to obesity for males, the relationship is in the 
opposite direction, and, therefore, is not included in the M-CRI. 
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Similar patterns exist in the distribution of number of risk factors by individual and 
family and neighborhood level. Table 2.4 provides the proportion of individuals that fall into 
each level of risk.  The highest category is collapsed for the individual and family cumulative 
risk indices for both males and females. 
Who faces the highest amounts of cumulative risk? 17   
Table 2.5 displays the mean level of cumulative risk out of the fourteen risk factors in 
the F-CRI18 by sex, race/ethnicity and poverty status subgroups.  In general, females 
experience a slightly higher level of risk than males, despite poverty status or race/ethnicity.  
Blacks experience the highest levels of risk, with poor blacks experiencing the largest mean 
levels of risk compared to all other sex, race/ethnicity and poverty status subgroup 
combinations.  In addition, non-poor blacks face levels of risk similar to poor whites.  The 
mean level of risk among non-poor blacks is 3.77 compared to 3.60 among poor whites.  
Hispanics also face higher levels of risks than whites.  Similar patterns are evidenced when 
comparing the mean levels of cumulative risk out of the nine risk factors in the M-CRI (see 
Table 2.6). 
Do risk factors operate in a cumulative manner, such that higher levels of risk are 
associated with higher levels of obesity risk?   
Table 2.7 shows the results of the logistic and multinomial logistic regression models 
of the relationship between the number of risks in the Individual and Family CRI (IF-F-CRI) 
and the Neighborhood CRI (N-F-CRI) and obesity status at WII and WIII and change in 
                                                 
17 All differences in mean levels of risk discussed in this paper are significant to the p<0.05 level or less, unless 
stated otherwise. 
18 Mean risk out of the fourteen risk factors of the F-CRI is calculated for male subgroups for comparison 
purposes. 
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obesity status from WII to WIII for female sample.19   Results for males are shown in Table 
2.8. The table also displays the percent of respondents who are obese at each wave or become 
or stay obese from WII to WIII as a function of the number risks in the CRI.   
In the female sample, there is a clear gradient in the percentage of respondents who 
are obese at WII or WIII as the number of risks in the IF-F-CRI increases.  Among 
respondents with no risk factors, 3% were obese at WII and 9% were obese at WIII.  Among 
respondents with seven or more risk factors, 21% and 36% were obese at WII and WIII, 
respectively.  A similar gradient can be evidenced among those who become obese or stay 
obese from WII to WIII (compared to those who stay-non obese).20   It should be noted that 
the gradient becomes less clear with risks that are greater than four.  Some of this may be a 
function of sample size.  Only 3% of the female sample experience five risks and only 2% of 
the female sample experience six or more risks.  Odd ratios follow a similar gradient.  The 
stepwise increase in odds for each additional risk factor is statistically significant in the 
female sample for all obesity outcomes.21  This increase in odds is substantial.  For females, 
respondents experiencing seven or more risk were 840% more likely to be obese at WII, 
465% more likely to be obese at WIII, 244% more likely to become obese and 130% more 
likely to stay obese from WII to WIII than individuals experiencing zero risks.  A similar 
gradient is evidenced for the N-F-CRI.  As the number of neighborhood risks increases, the 
odds of obesity at WII and WII and become and staying obese from WII to WIII increases.  It 
should be noted that having one risk is not significantly different from having zero risks for 
the obese at WII and stay obese outcomes.  Having all five neighborhood risks is also not 
                                                 
19 Models control for age and urbanicity. 
20 In the discussion of results when “become obese” or “stay obese” are used it is assumed that this state is 
compared to the reference category of “stay non-obese.” 
21 It should be noted that experiencing two risks was not statistically significant from experiencing zero or one 
risk for “stay obese” (versus stay non-obese) in the female sample. 
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statistically different from having one neighborhood risk for the obese at WII outcome.  
Again, this may be a function of sample size, given that only 2% of the female sample 
experiences all five neighborhood risks. 
 Gradients in the relationship between obesity and number of risks in the IF-M-CRI 
are also clear for the male sample.  The percent of respondents who are obese at each wave 
as a function of the number risks in the IF-M-CRI steadily increases.  This is also the case for 
those who become obese from WII to WIII.  However, having four or more risks is not 
significantly different from having zero risks for the stay obese category.  Gradients are 
clearer in the relationship between number of risks and obesity at WII and WIII and staying 
obese from WII to WIII.  Despite the less clear gradients in the male sample, in general, the 
larger the number risks experienced by male respondents, the higher the likelihood that they 
will be obese at WII or WIII and become obese or stay obese from WII to WIII.  Gradients in 
the relationship between obesity and number of risks in the N-M-CRI for the male sample are 
less apparent than they are for the IF-M-CRI.  For all outcomes having one neighborhood 
risk or all 3 neighborhood risks is not significantly different from have zero neighborhood 
risks.  Having 2 risks increased the likelihood of obesity at WII and WIII for males and also 
increased the likelihood of staying obese from WII to WIII.  Number of neighborhood risks 
was not associated with becoming obese for males.22 
Do measures of cumulative risk mediate the relationship between race/ethnicity, poverty 
and obesity?   
Tables 2.9 and 2.10 present the estimated odds ratios for multinomial logistic 
regression models that examine the relationships displayed in the conceptual model (see 
                                                 
22 Models examining cumulative effects using risk indices including all theoretically relevant variables 
produced similar results. 
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Figure 2.1) for female and male samples, respectively.  In Model 1 for the female sample 
(see Table 2.9), there is a significant relationship between being black and the likelihood of 
becoming obese and staying obese from WII to WIII.  Black female respondents are 94% 
more likely to become obese and 132% more likely to stay obese than white female 
respondents.  Hispanic females are also 65% more likely to stay obese compared to white 
females.  When welfare/poverty status is added in model 2, the relationship between 
Hispanic ethnicity and stay obese becomes insignificant and the relationship between black 
and becoming or staying obese is slightly reduced.  Poverty status acts as a confounder in the 
relationship between minority status and obesity as put forth in the conceptual model.  
Poverty status is significantly related to both becoming obese and staying obese from WII to 
WIII.  Poor females are 58% more likely to become obese and 65% more likely to stay obese 
from WII to WIII. When the IF-F-CRI is included in Model 3, the relationship between black 
and obesity status is reduced and poverty status and obesity status becomes insignificant. 
When the N-F-CRI is included in Model 4, the relationship between black and obesity status 
becomes insignificant.23  This suggests that cumulative risk mediates the relationship 
between these traditional measures of disadvantage and obesity.   Model 5 includes controls 
for age and urbanicity.  The relationship between cumulative risk and obesity status remains 
the same.  For each increase in risk in the IF-F-CRI, a female’s odds of becoming obese and 
staying obese from Wave II to Wave III increases by 31% and 47%, respectively.  For each 
increase in risk in the N-F-CRI, a female’s odds of becoming obese and staying obese from 
Wave II to Wave III increases by 15% and 22%, respectively. 
Table 2.10 provides multinomial logistic regression results for the male sample.  
                                                 
23 In models not shown, N-F-CRI was included with only race/ethnicity and poverty status.  The N-F-CRI 
slightly reduced poverty coefficients, but they did not become insignificant. 
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Neither race/ethnicity nor poverty status are significantly related to the obesity transitions or 
continuity.  However, the IF-M-CRI is significantly related to both becoming obese and 
staying obese.  The N-M-CRI is only significantly related to staying obese.  In the final 
model (Model 5), for each increase in risk in the IF-M-CRI, a male’s odds of becoming obese 
and staying obese from Wave II to Wave III increases by 49% and 86%, respectively.  For 
each increase in risk in the N-M-CRI, a male’s odds of staying obese from WII to WII 
increases by 38%.  In these models, the CRI cannot be classified as a mediating measure 
given that race/ethnicity and poverty status are not significantly related to obesity for males.  
 
Discussion and Conclusion 
Using nationally representative data, I assessed the relationship between cumulative 
representations of risk in childhood and adolescence and obesity transitions and continuity 
from adolescence into young adulthood.  This research is one of the few studies to examine 
the relationship between models of cumulative risk and health outcomes beyond mental or 
psychiatric disorders.  To my knowledge, it is also the first time these models are used to 
examine the relationship between social disadvantage and obesity.   This analysis contributes 
to the research on obesity among children and adolescents by using a longitudinal design that 
allows for the tracking of obesity change and continuity beginning in adolescence and 
continuing through the transition to young adulthood.  This longitudinal design is used to sort 
out the temporal ordering of the effects by measuring poverty and race/ethnicity in childhood 
and adolescence, the intervening mechanisms (i.e. mechanisms included in the cumulative 
risk indices) of the ways in which poverty may operate on obesity during adolescence, and 
obesity change and continuity from adolescence to young adulthood.  This design is effective 
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for examining prior effects on subsequent outcomes through time.24   Finally, this analysis 
uses dynamic measures of both poverty and obesity, and a measure of cumulative risk that 
attempt to capture the multi-factorial causes of obesity. 
 The analysis reveals that numerous individual, family and neighborhood level factors 
serve as significant risk factors for obesity in adolescence and young adulthood.  The 
relationship between risk factors and obesity operates differently for males and females and 
by level of context, necessitating the construction of separate cumulative risk indices for 
females (F-CRI) and males (M-CRI) and by individual/family risks and neighborhood risks.  
A larger number of risk factors were significantly related to obesity outcomes for females 
than for males.  The M-CRI was actually made up of a subset of the fifteen risk factors that 
made up the F-CRI.   Females’ obesity status is vulnerable to many aspects of the family and 
neighborhood environment such as low parent education, single or surrogate family structure, 
lack of parent-child interaction and neighborhood housing quality where is not for males.  
Interestingly, although family level poverty status was not significantly related to obesity in 
males, neighborhood poverty was significantly related to obesity in males.   
Further analysis showed that females experience slightly higher levels of risk than 
males.  In addition, the poor face higher levels of risk than the non-poor.  However, it is 
blacks who experience the highest levels of risk, especially poor blacks.  Non-poor blacks 
face levels of risk equivalent to poor whites, highlighting the vulnerability of this 
racial/ethnic group and reinforcing notions that the poor and ethnic minorities face multiple 
risks and experience more risks the non-poor and whites, respectively. 
 Analysis found that risk factors do operate in a cumulative manner, such that higher 
levels of risk are associated with higher levels of obesity risk.  However, relationships varied 
                                                 
24 It should be noted that this model is not able to establish causal relationships. 
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by the CRI index used (i.e., Individual and Family CRI or Neighborhood CRI), by the 
obesity outcome, and by sex.  This relationship was more apparent for the Individual and 
Family CRI for both the male and female samples.  Neighborhood CRI also operated in a 
cumulative manner for females, but not for males.  The gradient between increasing number 
of risks and likelihood of obesity is also more apparent for staying obese than for becoming 
obese from WII to WIII (versus stay non-obese or reduce obese).   The fact that cumulative 
risk models work better in determining risk of obesity for females than for males is an 
interesting finding that deserves further research, as does the lack of a significant relationship 
between traditional measures of disadvantage (i.e., racial/ethnic minority status and 
welfare/poverty status) and obesity in males.   
Cumulative risk indices also mediated the relationships between race (being black) 
and poverty status with obesity in the female sample.  The Individual and Family CRI 
mediated the relationship between welfare/poverty status and becoming and staying obese 
and both the Neighborhood and Individual and family CRI completely mediated the 
relationship between being black and becoming or staying obese.  This means that the 
experiences captured in the CRI serve as intervening mechanisms through which poverty 
affects obesity and through which race is related to obesity for females.  The relationship 
between Hispanic ethnicity and staying obese from adolescence into young adulthood is due 
to the higher rates of poverty among Hispanic females.  The CRI was also significant in the 
male sample but did not serve as an intervening mechanism due to the fact that race/ethnicity 
and poverty were not significantly related to obesity.   This provides evidence that the 
cumulative risk model is able to capture experiences at the individual, family and 
neighborhood level faced by adolescents that place them at risk for obesity.  The evidence is 
 68
quite clear, however, that it is the poor and racial/ethnic minorities who will face more of 
these risks than other groups. 
By utilizing the cumulative risk model as an intervening mechanism through which 
poverty and race are related to obesity, this research contributes to an understanding of the 
processes of obesity development during adolescence and in the transition to adulthood.  The 
cumulative risk model provides evidence that individuals facing multiple risks at multiple 
levels of social context are most vulnerable to becoming obese and staying obese from 
adolescence and into young adulthood.  Although one of the weaknesses of the cumulative 
risk model is that it cannot identify which aspect of  individuals’ social context make them 
most vulnerable to obesity, it does indicate that as the number of risk factors (in a CRI) 
experienced by an individual increases, the higher the likelihood that he/she will become or 
stay obese in young adulthood.  
Despite weaknesses in the cumulative risk model noted previously, this analysis 
illustrates its utility as an overall indicator of risk for obesity, especially for females.  In 
addition, the cumulative risk model is able to use the numerous measures available in Add 
Health at multiple levels of social context in a way that cannot be not be done in a traditional 
multivariate model where each measure would be a separate predictor.  The cumulative risk 
indicator also contributes to racial/ethnic health disparities research.  African Americans may 
face higher levels of obesity risk because they experience a higher level of contextual risk 
factors compared to other races, regardless of poverty status.  Lifestyle and other modifiable 
risk factors included in the cumulative risk index, such as short sleep duration and skipping 
breakfast could be targeted as possible interventions since they work cumulatively, along 
with other factors to increase obesity risk.  In sum, cumulative risk models provide an 
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alternative and useful approach to capture risks to health that incorporate the 
multidimensionality and complexity of the social world.  
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Table 2.1. Variable Descriptions, Means and Standard Deviations by Sex
                  Female               Male
Variable Description Mean SE Mean SE
OUTCOME MEASURES
Change in Obesity Status
Become Obese Not obese at WII but obese at WIII 0.13 0.009 0.11 0.007
Stay Obese Obese at WII & obese at WIII 0.10 0.009 0.09 0.008
Stay Non-Obese Not obese at WII & not obese at WIII 0.76 0.014 0.77 0.012
Reduce Obese Obese at WII but not obese at WIII  or 0.01 0.002 0.02 0.004
Static Measures of Obesity
Obese at Wave II Obese at Wave II 0.11 0.009 0.12 0.009
Obese at Wave III Obese at Wave III 0.23 0.013 0.21 0.012
 SOCIAL DISADVANTAGE MEASURES
Minority Status Respondent reported black or Hispanic 0.26 0.028 0.26 0.028
Non-Hispanic White (Reference Category) Respondent reported white 0.74 0.028 0.74 0.028
Non-Hispanic Black Respondent reported black 0.14 0.021 0.14 0.020
Hispanic Respondent reported Hispanic 0.11 0.018 0.12 0.020
Welfare/Poverty Status Welfare receipt prior to the age of 18 0.29 0.018 0.28 0.019
and/or Family Income less than $16,000/year
RISK MEASURES
Individual Level Risk
Skips Breakfast Respondent reported usually skips breakfast at WI and 0.13 0.007 0.09 0.008
 reported skips breakfast 0-2 days in a week
Inadequate Sleep Respondent reported usually sleeping less than 7 hours 0.27 0.013 0.20 0.012
at WI and WII
Low Self Esteem WI measure of low-self-esteem 0.26 0.010 0.16 0.009
Family Level Risk
Parent Obese Report of mother or father being obese 0.24 0.010 0.24 0.010
Trouble Paying Bills Parent reports not having money to pay the bills at WI 0.17 0.012 0.16 0.013
No Health Insurance Parent reports respondent has no health insurance at WI 0.12 0.012 0.10 0.009
Single of Surrogate Parent Family Single mother, single father or other family structure 0.23 0.013 0.24 0.014
[ Reference Category:  2 Biological/Adoptive parents or 
 step family with one biological parent]
Large Number of Siblings Respondent has more than 2 siblings 0.14 0.012 0.14 0.008
Parent Education Less than High School Highest educated parent completed less than high school or 0.10 0.011 0.09 0.012
GED
Lack of Parent TV and Food Monitoring Parent does not monitor how much TV respondent viewed or 0.69 0.013 0.66 0.016
what respondent eats at WI  
N 3,371 3,122
Data are weighted.
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Table 2.1 Cont. Variable Descriptions, Means and Standard Deviations by Sex
                  Female               Male
Variable Description Mean SE Mean SE
RISK MEASURES
Family Level Risk Cont.
No Curfew Respondent reports having no curfew at WI. 0.25 0.010 0.34 0.014
Unshared Family Meals Parents eat with respondent less than 4 times/week at WI 0.26 0.013 0.26 0.013
Lack of Parent-Child Interaction Respondent reports engaging in less than two activities with 0.27 0.012 0.33 0.013
parent(s) in the past 4 weeks at WI
Lack of Parental Presence Respondent reports parent not present for 1 or more of 3 daily 0.27 0.013 0.23 0.011
 activities: leaving/returning for/from school and going to bed
High Parent-Child Conflict Respondent had serious argument with parent at WI and WII 0.27 0.010 0.22 0.011
Physical Abuse Respondent reported physical abuse  in childhood 0.27 0.012 0.29 0.012
Sexual Abuse Respondent reported sexual abuse in childhood 0.04 0.005 0.04 0.005
Neighborhood Level Risk
High Proportion of Female Headed Respondents live in a block group with 20% or more 0.24 0.028 0.23 0.027
Households female headed household with own children < 18 yr. old at WI
High Neighborhood Poverty Respondent lives in a block group with 20% or more families 0.18 0.024 0.19 0.026
below poverty at WI
High Neighborhood Unemployment Respondent lives in a block group where the total 0.19 0.027 0.18 0.025
unemployment rate is greater than or equal to 10%
Low Neighborhood Housing Quality Respondent lives in a block group with 10% or more of the 0.25 0.027 0.25 0.025
housing units are vacant at WI
High County Level Crime Respondent lives in a county where crime rates are greater 0.17 0.033 0.18 0.034
than 7,500/100,000 at WI
Neighborhood Unsafe Respondent reports that their neighborhood is unsafe 0.10 0.009 0.08 0.009
Control Measures
Age at Wave I Age at WI 14.87 0.121 15.09 0.126
Urban Tract Respondent lives in an urbanized area 0.51 0.047 0.48 0.046
N 3,371 3,122
Data are weighted.
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Table 2.2. Associations Between Risk Measures and Obesity Status at Waves II and III by Sex (Bivariate Odds Ratios)
                       Female                           Male
Obese Wave II Obese Wave III Obese Wave II Obese Wave III
 SOCIAL DISADVANTAGE MEASURES
Minority Status 1.82** 1.78*** 1.01 1.00
(0.306) (0.239) (0.170) (0.138)
Welfare/Poverty Status 1.86*** 1.82*** 1.19 1.18
(0.311) (0.239) (0.226) (0.182)
RISK MEASURES
Individual Level Risk
Skips Breakfast 1.68* 1.49* 1.84* 2.59***
(0.368) (0.244) (0.437) (0.442)
Inadequate Sleep 1.14 1.46** 1.67** 1.48**
(0.198) (0.153) (0.279) (0.203)
Low Self Esteem 1.63** 1.59*** 1.37 1.14
(0.294) (0.175) (0.276) (0.175)
Family Level Risk
Parent Obese 4.30*** 2.80*** 3.55*** 2.76***
(0.677) (0.294) (0.503) (0.314)
Trouble Paying Bills 1.55* 1.43* 1.78* 1.25
(0.328) (0.213) (0.416) (0.227)
No Health Insurance 1.03 1.33 1.04 1.27
(0.245) (0.207) (0.294) (0.221)
Single of Surrogate Parent Family 1.39* 1.45* 1.26 1.08
(0.235) (0.210) (0.217) (0.145)
Large Number of Siblings 1.13 1.10 0.50** 0.78
(0.260) (0.168) (0.114) (0.138)
Parent Education Less than High School 1.64* 2.22*** 1.23 1.14
(0.420) (0.349) (0.309) (0.277)
Lack of Parent TV and Food Monitoring 1.12 1.06 1.08 1.07
(0.223) (0.120) (0.158) (0.108)
N 3,371 3,371 3,122 3,122
Data are weighted.
Standard errors are in parentheses
*     significant at .05 level
**   significant at .01 level
*** significant at .001 level
 85
Table 2.2 Cont. Associations Between Risk Measures and Obesity Status at Waves II and III by Sex (Bivariate Odds Ratios)
                     Female                         Male
Obese Wave II Obese Wave III Obese Wave II Obese Wave III
RISK MEASURES
Family Level Risk Cont.
No Curfew 1.55** 1.31* 1.25 1.08
(0.246) (0.150) (0.156) (0.116)
Unshared Family Meals 1.19 1.04 1.00 1.02
(0.192) (0.124) (0.175) (0.152)
Lack of Parent-Child Interaction 1.26 1.23 1.20 1.05
(0.217) (0.143) (0.207) (0.138)
Lack of Parental Presence 1.03 0.99 1.29 1.09
(0.181) (0.105) (0.222) (0.154)
High Parent-Child Conflict 1.07 1.07 0.91 1.00
(0.167) (0.101) (0.132) (0.113)
Physical Abuse 1.20 1.34** 1.04 1.31*
(0.21) (0.145) (0.209) (0.178)
Sexual Abuse 0.81 1.45 1.85 1.53
(0.267) (0.382) (0.672) (0.481)
Neighborhood Level Risk
High % Female Headed Households 1.43* 1.62** 1.68** 1.26
(0.243) (0.254) (0.281) (0.193)
High Neighborhood Poverty 2.09*** 2.01*** 1.65** 1.64**
(0.380) (0.281) (0.295) (0.242)
High Neighborhood Unemployment 2.44*** 1.95*** 1.44 1.54*
(0.426) (0.336) (0.267) (0.294)
Low Neighborhood Housing Quality 1.38 1.47* 1.14 1.05
(0.236) (0.203) (0.182) (0.142)
High County Level Crime 1.41 1.33 1.13 1.00
(0.293) (0.219) (0.193) (0.146)
Neighborhood Unsafe 1.36 1.39* 1.18 1.00
(0.317) (0.237) (0.272) (0.204)
N 3,371 3,371 3,122 3,122
Data are weighted.
Standard errors are in parentheses
*     significant at .05 level
**   significant at .01 level
*** significant at .001 level
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Table 2.3. Variable Means and Standard Deviations for Cumulative Risk Index and Distributions by Sex
                  Female            Male
Mean SE Mean SE
Female Cumulative Risk Index Male Cumulative Risk Index
Number of Risk Factors Number of Risk Factors
0 0.09 0.010 0 0.27 0.019
1 0.19 0.014 1 0.29 0.012
2 0.22 0.012 2 0.20 0.011
3 0.17 0.008 3 0.13 0.012
4 0.14 0.009 4 0.08 0.011
5 0.08 0.008 5+ 0.03 0.006
6 0.06 0.006 M-CRI 1.57 0.081
7+ 0.06 0.008
F-CRI 2.88 0.113
N 3,371 3,122
Data are weighted.
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Table 2.4. Variable Means and Standard Deviations for Cumulative Risk Index and Distributions by Sex
                  Female               Male
Cumulative Risk Index Mean SE Mean SE
Female Cumulative Risk Index Male Cumulative Risk Index
Number of Individual/Family Risk Factors
0 0.16 0.010 0 0.37 0.015
1 0.28 0.011 1 0.37 0.012
2 0.26 0.011 2 0.19 0.010
3 0.16 0.008 3 0.06 0.006
4 0.09 0.007 4+ 0.01 0.003
5 0.03 0.004
6+ 0.02 0.003
IF-F-CRI 1.92 0.045 IF -M-CRI 0.97 0.031
Number of Neighborhood Risk Factors
0 0.67 0.034
0 0.50 0.036
1 0.16 0.015
1 0.26 0.021
2 0.09 0.014
2 0.11 0.013
3 0.09 0.016
3 0.08 0.014
4 0.04 0.007
5 0.01 0.003
N-F-CRI 0.96 0.085 N -M-CRI 0.60 0.072
N 3,371 3,122
Data are weighted.
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Table 2.5.  Mean Cumulative Risk Level by Sex, Race/Ethnicity and Welfare/Poverty Status   
Out of 14 Risk Factor F-CRI Female Male Total
Total 2.88 2.73 2.80
(0.113) (0.114) (0.109)
White 2.46 2.30 2.38
(0.105) (0.110) (0.097)
Black 4.51 4.40 4.45
(0.194) (0.183) (0.174)
Hispanic 3.59 3.47 3.52
(0.173) (0.168) (0.153)
Poor 4.23 3.97 4.10
(0.144) (0.152) (0.130)
Poor White 3.68 3.51 3.60
(0.153) (0.183) (0.145)
Poor Black 5.33 5.00 5.17
(0.249) (0.197) (0.196)
Poor Hispanic 4.54 4.18 4.36
(0.220) (0.234) (0.185)
Non-Poor 2.33 2.24 2.28
(0.089) (0.090) (0.084)
Non-Poor White 2.10 1.93 2.02
(0.088) (0.174) (0.075)
Non-Poor Black 3.69 3.85 3.77
(0.174) (0.202) (0.165)
Non-Poor Hispanic 2.87 3.03 2.96
(0.183) (0.194) (0.163)
N 3,371 3,122 6,493
Data are weighted.
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Table 2.6.  Mean Cumulative Risk Level by Sex, Race/Ethnicity and Welfare/Poverty Status   
Out of 8 Risk Factor M-CRI Female Male Total
Total 1.68 1.57 1.63
(0.087) (0.081) (0.080)
White 1.39 1.29 1.34
(0.090) (0.074) (0.079)
Black 2.89 2.80 2.84
(0.120) (0.131) (0.110)
Hispanic 2.07 1.91 1.98
(0.116) (0.093) (0.086)
Poor 2.46 2.35 2.41
(0.105) (0.109) (0.095)
Poor White 2.09 2.03 2.06
(0.129) (0.131) (0.117)
Poor Black 3.27 3.13 3.20
(0.151) (0.146) (0.117)
Poor Hispanic 2.59 2.41 2.49
(0.150) (0.130) (0.102)
Non-Poor 1.36 1.27 1.31
(0.074) (0.064) (0.065)
Non-Poor White 1.18 1.07 1.13
(0.076) (0.056) (0.062)
Non-Poor Black 2.50 2.50 2.50
(0.141) (0.151) (0.126)
Non-Poor Hispanic 1.68 1.59 1.63
(0.126) (0.145) (0.078)
N 3,371 3,122 6,493
Data are weighted.
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Table 2.7. Relationship between Cumulative Risk Index and Obesity Outcomes for Females (N=3,371)
    Change in Obesity From WII to WIII
Individual and Family CRI       Obese at WII              Obese at WIII   Become Obese      Stay Obese
Mean OR Mean OR Mean OR Mean OR
Number of Risk Factors
0 0.025 1.00 0.090 1.00 0.066 1.00 0.025 1.00
(Reference Group)
1 0.075 3.08*** 0.168 2.03** 0.102 1.74* 0.065 2.91**
(0.890) (0.461) (0.483) (0.873)
2 0.105 4.38*** 0.236 3.13*** 0.139 2.59*** 0.097 4.67***
(1.523) (0.673) (0.653) (1.695)
3 0.153 6.69*** 0.287 4.07*** 0.158 3.27*** 0.129 6.72***
(2.593) (0.940) (0.865) (2.715)
4 0.207 9.63*** 0.424 7.47*** 0.234 5.98*** 0.191 12.19***
(3.847) (1.682) (1.635) (4.906)
5 0.211 9.63*** 0.368 5.90*** 0.174 4.10** 0.194 11.04***
(4.876) (1.986) (1.751) (5.983)
6+ 0.206 9.40** 0.360 5.65*** 0.154 3.44* 0.205 11.30**
(6.143) (2.724) (1.863) (7.697)
    Change in Obesity From WII to WIII
Neighborhood CRI       Obese at WII               Obese at WIII    Become Obese      Stay Obese
Mean OR Mean OR Mean OR Mean OR
Number of Risk Factors
0 0.081 1.00 0.175 1.00 0.103 1.00 0.072 1.00
(Reference Category)
1 0.094 1.21 0.235 1.47* 0.150 1.58** 0.085 1.31
(0.324) (0.244) (0.251) (0.383)
2 0.161 2.19** 0.293 1.97*** 0.152 1.78* 0.141 2.34**
(0.540) (0.361) (0.392) (0.629)
3 0.168 2.21** 0.316 2.15** 0.160 1.89* 0.156 2.54***
(0.503) (0.491) (0.561) (0.656)
4 0.193 2.68** 0.341 2.45*** 0.168 2.12 0.173 3.03**
(0.907) (0.582) (0.576) (1.058)
5 0.174 2.36 0.473 4.29** 0.298 4.65** 0.174 3.70*
(1.463) (1.931) (2.411) (2.373)
Standard errors are in parentheses Data are weighted.
*     significant at .05 level Percentages significant at p < .001 level
**   significant at .01 level Reference category for Change in Obesity is "Stay Non-Obese "
*** significant at .001 level Results for the "Reduce Obese" category are not shown.
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Table 2.8. Relationship between Cumulative Risk Index and Obesity Outcomes for Males (N = 3,122)
    Change in Obesity From WII to WIII
Individual and Family CRI       Obese at WII              Obese at WIII   Become Obese      Stay Obese
Mean OR Mean OR Mean OR Mean OR
Number of Risk Factors
0 0.068 1.00 0.135 1.00 0.079 1.00 0.056 1.00
(Reference Group)
1 0.115 1.84** 0.205 1.66*** 0.114 1.58** 0.091 1.85**
(0.358) (0.222) (0.261) (0.390)
2 0.171 3.07*** 0.277 2.42*** 0.149 2.26*** 0.127 2.99***
(0.577) (0.369) (0.413) (0.631)
3 0.178 3.23*** 0.368 3.68*** 0.214 3.60*** 0.155 4.05***
(0.986) (0.886) (1.014) (1.358)
4+ 0.629 25.09*** 0.639 11.50*** 0.078 2.83 0.561 30.65***
(11.309) (5.294) (2.024) (15.667)
   Change in Obesity From WII to WIII
Neighborhood CRI       Obese at WII              Obese at WIII   Become Obese      Stay Obese
Mean OR Mean OR Mean OR Mean OR
Number of Risk Factors
0 0.099 1.00 0.184 1.00 0.106 1.00 0.078 1.00
(Reference Group)
1 0.128 1.34 0.226 1.34 0.125 1.30 0.101 1.41
(0.308) (0.226) (0.291) (0.339)
2 0.212 2.48*** 0.307 2.00*** 0.126 1.45 0.181 2.83***
(0.541) (0.367) (0.361) (0.703)
3 0.144 1.56 0.249 1.51 0.134 1.43 0.115 1.66
(0.389) (0.335) (0.409) (0.469)
Standard errors are in parentheses Data are weighted.
*     significant at .05 level Percentages significant at p < .001 level
**   significant at .01 level Reference category for Change in Obesity is "Stay Non-Obese "
*** significant at .001 level Results for the "Reduce Obese" category are not shown.
Logistic and multinomial logistic regression models control for age and urbanicity.
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Table 2.9. Estimated Multinomial Odds Ratios for Obesity Trajectories for Female Sample (N=3,371)
(Reference Category is "Stay Non-Obese)
                    Model 1                      Model 2                     Model 3                      Model 4                      Model 5
Become Obese Stay Obese Become Obese Stay Obese Become Obese Stay Obese Become Obese Stay Obese Become Obese Stay Obese
Minority Status
Black 1.94 ** 2.32 *** 1.72 ** 2.02 ** 1.61 * 1.86 ** 1.36 1.44 1.37 1.43
(0.369) (0.478) (0.330) (0.422) (0.314) (0.380) (0.307) (0.329) (0.316) (0.328)
Hispanic 1.33 1.65 * 1.22 1.49 1.17 1.42 1.08 1.26 1.19 1.29
(White: Reference Category) (0.262) (0.372) (0.250) (0.345) (0.229) (0.336) (0.227) (0.309) (0.276) (0.348)
Welfare/Poverty Status 1.58 ** 1.65 ** 1.23 1.13 1.14 1.00 1.12 1.00
(0.246) (0.305) (0.194) (0.211) (0.177) (0.177) (0.179) (0.176)
Individual & Family CRI 1.31 *** 1.48 *** 1.30 *** 1.48 *** 1.31 *** 1.47 ***
(0.052) (0.090) (0.051) (0.091) (0.051) (0.092)
Neighborhood CRI 1.14 * 1.22 ** 1.15 * 1.22 **
(0.077) (0.090) (0.079) (0.088)
Age at WI 0.99 1.04
(0.047) (0.051)
0.79 0.94
Urbanicity (0.120) (0.189)
Pseudo Log Likelihood -4240899.2 -4207089.4 -4103025.7 -4086323.1 -4080347.7
Pseudo R Squared 0.0103 0.0182 0.0425 0.0464 0.0478
Data are weighted.
Standard errors are in parentheses
*     significant at .05 level
**   significant at .01 level
*** significant at .001 level
Results for the "Reduce Obese" category are not shown.
93
Table 2.10. Estimated Multinomial Regression Odds Ratios for Obesity Trajectories for Male Sample  (N=3,122)
(Reference Category is "Stay Non-Obese ")
                     Model 1                      Model 2                      Model 3                         Model 4                        Model 5
Become Obese Stay Obese Become Obese Stay Obese Become Obese Stay Obese Become Obese Stay Obese Become Obese Stay Obese
Minority Status
Black 1.07 1.14 1.03 1.05 0.93 0.91 0.78 0.65 0.77 0.65
(0.245) (0.234) (0.236) (0.228) (0.211) (0.206) (0.209) (0.181) (0.203) (0.183)
Hispanic 0.90 0.87 0.88 0.83 0.84 0.78 0.79 0.69 0.82 0.72
(White: Reference Category) (0.194) (0.232) (0.189) (0.221) (0.178) (0.211) (0.178) (0.194) (0.187) (0.214)
Welfare/Poverty Status 1.15 1.40 0.99 1.11 0.91 0.94 0.92 0.93
(0.175) (0.28456) (0.154) (0.221) (0.152) (0.199) (0.155) (0.194)
Individual & Family CRI 1.51 *** 1.81 *** 1.52 *** 1.83 *** 1.49 *** 1.86 ***
(0.112) (0.169) (0.112) (0.176) (0.113) (0.175)
Neighborhood CRI 1.18 1.36 ** 1.19 1.38 **
(0.117) (0.148) (0.120) (0.153)
Age at WI 1.07 0.95
(0.048) (0.062)
Urbanicity 0.86 0.91
(0.142) (0.167)
Pseudo Log Likelihood -4509854.5 -4502872.5 -4377465.8 -4353701.9 -4335486.4
Pseudo R Squared 0.0004 0.0019 0.0297 0.0350 0.0390
Data are weighted.
Standard errors are in parentheses
*     significant at .05 level
**   significant at .01 level
*** significant at .001 level
Results for the "Reduce Obese" category are not shown.
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MULTIPLE LEVELS OF SOCIAL DISADVANTAGE AND ITS LINKS TO 
OBESITY RISK IN ADOLESCENCE AND YOUNG ADULTHOOD 
 
The large proportion and recently rising number of poor and low-income children1 
living in the United States (US) has been a concern of many social science researchers and 
public policy officials for decades.  Nearly 13 million children –17% of all children – live in 
poor2 families and 23% of all children (15.9 million children) live in low-income3 families 
(Douglas-Hall and Chau 2007).  Between 2000 and 2005, the number of children living in 
poverty increased by more than 11% (Fass and Cauthen 2006; NCCP 2007). Childhood 
poverty, especially deep and persistent poverty, is a concern because of its strong relationship 
to a number of adverse developmental, educational and health outcomes, such as obesity, in 
childhood, that continue to have negative effects on individuals when they reach adulthood 
(Blackwell, Hayward and Crimmins 2001; Brooks-Gunn and Duncan 1997; Dietz 1998; Elo 
and Preston 1992; Hayward and Gorman 2004; Serdula et al. 1993). Compounding the 
negative effects of family poverty, a large proportion of disadvantaged children must also 
navigate disadvantaged environments where their neighbors, the students in their schools, as 
well as their close friends or peers, may also be disadvantaged (Massey 1996; Massey and 
Denton 1993; Saporito and Sohoni 2007; Wilson 1987).  In 1999, about 68% of families in 
high poverty census tracts (census tracts with a poverty rate of 40% or more) had an income 
of less than $30,000, whereas only 14% of families had a yearly income of $50,000 or more 
                                                 
1 Children are defined as individuals under the age of 18. 
2 Poor families are defined as having income below 100% of the Federal Poverty Level (HHS 2007). 
3 Low-income families are defined as having an income between 100% and 200% of the Federal Poverty Level 
(NCCP 2007). 
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(Bishaw 2005).  Similar patterns can be found when investigating the relationship between 
race/ethnicity and school and neighborhood socioeconomic composition.  African American 
and Hispanic children, especially poor African American and Hispanic children, are more 
likely than white children to live in neighborhoods and attend schools with higher levels of 
poverty (e.g., Iceland and Wilkes 2006; Saporito and Sohoni 2007).  The fact that a 
significant portion of poor and minority children are embedded in multiple disadvantaged 
contexts has serious implications for their development, health and well-being (Jencks and 
Mayer 1990; Brooks-Gunn, Duncan and Aber 1997a; 1997b; Gephart 1997). 
Researchers recognize that social disadvantage at these multiple levels of social 
context have important effects on the health of children (Braveman et al. 2005; Glass and 
McAtee 2006; Halfon and Hochstein 2002; Robert 1999; Taylor and Repetti 1997).  The 
ecological model and life course paradigms emphasize the idea that individuals are 
influenced by the environments or ecological systems in which they are embedded, including 
the nuclear family, extended family, peer group, neighborhood, and community and 
institutions such as the school or the workplace (Bronfenbrenner 1979; Bronfenbrenner and 
Morris 1998; Elder 1997, 1998).  Researchers in the social sciences as well as in public 
health, have attempted to model these multiple levels of context to better capture the multiple 
ecological systems in which individuals reside and how these contexts might affect their 
health (For reviews see Ben-Shlomo and Kuh 2002; Diez-Roux 2000; Earls and Carlson 
2001; Pickett and Pearl 2001; Robert 1999; Sampson, Morenoff and Gannon-Rowley 2002). 
A large amount of research demonstrates the importance of neighborhood, school, 
peer and family contexts in affecting health and health behaviors (Borsari and Carey 2001; 
Diez-Roux 2000; Goodman et al. 2003; Harding 2007; IOM 2001; Kawachi and Berkman 
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2003; Kirby and Kaneda 2005; La Greca, Prinstein and Fetter 2001; Pebley and Sastry 2004; 
Pickett and Pearl 2001; Prinstein, Boergers and Spirito 2001; Stafford and Marmot 2003).  
Given the recent rise in obesity in the US, particular attention has focused on this increasing 
public health problem especially among children and adolescents. There is growing research 
linking family, peer, neighborhood and school contexts to obesity and physical activity 
(Boardman et al. 2005; Christakis and Fowler 2007; Cummins and McIntyre 2005; Dietz and 
Gortmaker 2001; Frumkin 2006; Gordon-Larsen, McMurray and Popkin 2000; IOM 2005; 
Janssen et al. 2006; Lowry et al. 1996; Morenoff et al. 2006; Richmond et al. 2006; Robert 
and Reither 2004; Sallis, Prochaska and Taylor 2000; Sallis et al. 2006; Wickrama et al. 
2006; Zakarian et al. 1994).  In general, the research shows that the more disadvantaged a 
family, school or community, the more likely an individual in that context is to be obese.  
However, previous research has only been able to focus on one context or two contexts at a 
time, and, therefore, has not been able to determine independent contextual effects of each 
level of the social environment, when all levels of context are considered.  In addition, most 
research utilizes cross-sectional data and focuses solely on children, adolescents or older 
adults at one point in time, ignoring how the relationship may change across life stages.   
Therefore, a better understanding of the relationship between socioeconomic disadvantage 
and obesity will entail capturing multiple levels of disadvantage, over time or across the early 
life course.  
This chapter investigates the longitudinal relationship between multiple levels of 
social disadvantage in childhood and adolescence and obesity in adolescence and young 
adulthood using multilevel models (Raudenbush and Bryk 2002a; 2002b) and nationally 
representative data from the National Longitudinal Study of Adolescent Health (Add Health).  
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Social disadvantage operates at different levels of social context (e.g. family, peers, school 
and neighborhood) and interdependently.  Multilevel models can capture these multiple 
levels of social disadvantage simultaneously.  Multilevel models can also explicitly recognize 
the clustering of individuals and adjust for the correlations among individuals who share the 
same context to correct for their lack of independence.  The goal of this analysis is to 
determine the level of socioeconomic disadvantage that has the strongest association with 
obesity outcomes and whether multiple levels of disadvantage in adolescence have enduring 
influences on obesity in young adulthood.   This study of contextual disadvantage and its 
relationship to health is unique in that it will attempt to model multiple levels of social 
context and its relationship to obesity across the early life course, something previous 
research on environmental effects and health has not done.   
 
Theoretical Framework 
Conceptualization of “Context” 
The local social and spatial context in which an adolescent develops can have an 
important influence on multiple aspects of current and future well-being.  Although 
sociologists, demographers and other population researchers have studied the effects of 
family, school, peer and neighborhood factors on a variety of outcomes, there is still little 
research on comprehensive and theoretically driven conceptualizations of context (Entwisle 
2007).  Guided by Urie Bronfenbrenner’s ecological model of human development (1979), I 
conceptualize context as systems of environments in which adolescents live, learn, work, 
mature and interact with others and are subject to regulations and unwritten social norms.  
These multiple levels of social context include the family, school, peer and neighborhood 
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community, which are dynamic and interact with each other having direct and indirect 
implications for adolescent development.  It is important to examine contextual influences 
because they impact available resources and opportunity structures, relationships and ties to 
others, and accepted norms of behavior (Jencks and Mayer 1990).  For the purposes of this 
analysis, attributes of social contexts, especially structural attributes, have important direct 
impacts on health behaviors and outcomes.  
 
Contexts of Structural Disadvantage and Links to Health 
There has been a strong tradition in both medical sociology and social epidemiology 
to better understand and explicate the social patterning of disease.  One robust finding has 
been the strong and persistent association between socioeconomic status (SES) and health 
outcomes (Adler et al.1994; Braveman 2005; House et al. 1990, 1994).  In this analysis, SES 
is measured using structural dimensions of social disadvantage.  Structural disadvantage is a 
way to distinguish deprivation of groups from individual poverty (Galbraith 1969; 
Harrington 1997).  It is a way to describe the social circumstance in which the poor live. 
Structural disadvantage is a macrosocial characteristic and is typically measured as 
aggregations of individual-level attributes of deprivations, such as poverty and low levels of 
education (e.g., Steffensmeier and Haynie 2000).  Structural measures of disadvantage may 
also include racial ethnic segregation, unemployment rates, percentage of single-parent 
families and other measures of socioeconomic composition.  I focus on structural measures 
of disadvantage at the neighborhood, school and peer group level measured by parent 
education, poverty and welfare usage (e.g., percent of school with students whose highest 
educated parent received a high school degree or less).   
  100
In sociology, structural perspectives, especially in the neighborhood research, have 
been used to explain numerous adverse outcomes in educational achievement, economic 
position, crime and delinquency and other outcomes for both children and adults (for a 
review see Sampson et al. 2002).  William Julius Wilson, in his seminal book The Truly 
Disadvantaged (1987), highlighted the damaging effects of concentrated poverty and social 
isolation (in urban cities) on the poor residents that inhabited these areas.  Following in this 
tradition, many others have also linked dimensions of structural disadvantage at the family, 
school and neighborhood level to multiple outcomes including health and health behaviors 
(for a review see Robert 1999; Taylor and Repetti 1997).  The pervasive effects of these 
contexts of structural disadvantage, in addition to individual socioeconomic status (SES), on 
health have also garnered growing attention in the field of public health.  A primary goal for 
public health research is to better understand how structural measures, in and of themselves, 
serve as risk factors for diseases and other health outcomes. 
Writing from a public health perspective, and informed by research in sociology and 
social epidemiology, Link and Phelan (1995) created a theoretical framework to better 
explain the important link between structural measures of disadvantage, which they referred 
to as social conditions4, and health.  Their two main arguments are that researchers must 
contextualize individually-based risk factors by investigating what puts individuals at risk of 
risks.  If the goal is to design more effective interventions, then it is essential to identify the 
way in which people come to be subject to individually based risk factors such as lack of 
exercise, poor diet, cholesterol or high blood pressure.  Following this argument, they 
asserted that some social conditions such as SES, race/ethnicity and gender are the 
“fundamental causes” of disease.  They argue that these are fundamental causes because they 
                                                 
4 The authors define social conditions as factors that relate to an individual’s connections to other people. 
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determine access to crucial resources,5 which assist people in avoiding diseases and their 
negative consequences, influence multiple disease outcomes via multiple mechanisms and 
sustain an association with disease outcomes when there are changes in the intervening 
mechanisms.  Because of the nature of fundamental causes, one cannot eliminate the effects 
of fundamental causes by addressing the mechanisms that link these fundamental causes to a 
disease in a specific situation.  They argue that social conditions have not only a strong, but 
critical role in disease causation and should not be viewed as distal factors whose primary 
function is to serve as a starting point that can be explained by more proximal risk factors. 
The important role of social factors, including SES, is an idea shared by other theorists in 
sociology and public health that study neighborhood and community effects (Adler et 
al.1994; Jencks and Mayer 1990; Robert 1999; Sampson et al. 2002; Wilson 1987).   
By definition, a fundamental cause determines access to resources that can be utilized 
to avoid risks or curtail the effects of a disease once it has occurred, which is why we see 
such persistent associations between this type of cause and disease outcomes.  Using this 
theoretical framework, we can conceptualize socially disadvantaged environments as shaping 
an individual’s exposure to such risk factors as poor diet and a sedentary lifestyle that might 
lead to obesity.  Poor neighborhoods, schools, and even peer groups create contexts that may 
increase risk behaviors for obesity. 
The theoretical concept of fundamental causes can be expanded using sociological 
and social psychological theories that attempt to explain potential pathways of peer, 
neighborhood and school community influences through which these social conditions 
operate (Anderson 1990, 1999; Cohen et al. 2006; Jencks and Mayer 1990; Leventhal and 
                                                 
5 They define resources broadly to include knowledge, money, prestige, power and the kinds of interpersonal 
resources embedded in social connectedness. 
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Brooks-Gunn 2003; Massey and Denton 1993; Sampson, Raundenbusch and Earls 1997; 
Taylor & Repetti 1997; Wilson 1987).  However, structural characteristics of the 
neighborhood, school and peer group continue to have direct effects on many individual 
health and social outcomes, which cannot be fully explained by a few well-known risk 
factors (Robert 1999; Sampson et al. 2002).  As discussed earlier, the fundamental causes of 
disease framework argues that because the mechanisms that link disadvantage to health 
outcomes can change over time, it is more important to first understand the overall influence 
of the social contexts of disadvantage on health.  Neighborhood, school and peer group 
resources (or lack thereof) influence health behaviors, by creating opportunities and/or 
barriers to healthy behaviors.  In regards to obesity, neighborhood and school quality provide 
opportunities and access to physical activity and healthy food consumption and create 
positive or negative social norms that influence these behaviors.  Also, peer groups that are 
created from the school or neighborhood environment can mirror and reinforce these social 
environments.  Following Link and Phelan’s (1995) theoretical framework of fundamental 
causes of disease, this chapter will focus on the importance of understanding the total effects 
of contextual levels of structural disadvantage, and how they are related to the health of 
individuals who exist within them.   
There is also the possibility that selection bias may be driving contextual effects at the 
peer, school and neighborhood level.  Parents with certain attributes (especially attributes that 
are not easily observed) may select their children into a particular school or neighborhood 
context (Brooks-Gunn et al. 1993; Duncan and Raudenbush 1999; Lee and Byrk 1989; 
Tienda 1991; Manski 1993).  For example, parents who are really interested in promoting 
their child’s physical activity and involvement in sports might pick a school where there are 
  103
many sports programs and opportunities for physical activity. Parents who are really 
interested in their family’s physical exercise may choose to live in a neighborhood that is 
accessible to parks and walking paths and other venues for physical activity. This is 
problematic because instead of capturing true contextual effects of neighborhoods and 
schools, we may instead be capturing differential selection into schools and neighborhoods or 
unmeasured factors that affect the choice of both the neighborhood (and/or the school) and 
one’s health.  Selection bias can occur at the peer level, when individuals select friends who 
are similar to them (Evans, Oates and Schwab 1992).  In an attempt to minimize selection 
bias, I control for family background characteristics associated with intentional selection into 
schools and neighborhoods, and also associated with health.  These include parent obesity, 
parent education level, race/ethnicity and family structure. 
 
Conceptual Model  
The conceptual model for these analyses draws from the life course and ecological 
frameworks.  The fundamental assumption of this model is that an individual’s obesity risk is 
dynamic (changeable over time) and affected by multiple aspects of his/her social 
environment.  In this model (See Figure 3.1), an individual’s family, peers, school and 
neighborhood represent overlapping environments that influence individual obesity, both 
directly and in interaction with each other, over time, from adolescence and into young 
adulthood.  Although these influences overlap in this conceptual model, they represent ever 
larger aspects of an individual’s social world which all take place within the political, 
economic and cultural constraints of the nation. This model is derived from the Committee 
on Evaluation of Children's Health (NRC 2004) conceptualization of the dynamic process of 
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multiple, interacting influences on the evolution of children’s health.   
The Add Health data provide a rich set of measures for family, peer, school and 
neighborhood characteristics.  The goal of this analysis is to determine which level of 
socioeconomic disadvantage has the strongest association with obesity outcomes and whether 
these multiple levels of disadvantage in adolescence have enduring influences on obesity in 
young adulthood.  Therefore, this empirical work will estimate a reduced-form version of the 
model presented here.  The interest is on the total effects of each level of disadvantage on 
obesity outcomes, which has not been accomplished in previous research.  Future work will 
explore the mechanisms (e.g., institutional resources, relationships and ties, and norms and 
collective efficacy) through which disadvantage at the family, school, peer and neighborhood 
level influences obesity once these basic relationships have been established within a 
longitudinal multilevel framework. 
 
Specific Aims of Analysis 
Theory on social context emphasizes the fact that adolescents develop within a 
complex system of environments that interact and overlap.  Multilevel models are used to 
account for the nesting of individuals within schools (the highest level of social context in 
this analysis), which subsumes the nesting of peers and neighborhoods within schools.   
These analyses will: 
(1) Create measures of socioeconomic disadvantage at the individual, family, peer, school 
and neighborhood levels. 
(2) Determine how contextual disadvantage varies by race/ethnicity, sex and poverty status. 
(3) Investigate the bivariate relationships between each level of contextual disadvantage and 
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risk of obesity.  
(4) Within a longitudinal framework, investigate the unique influence of each level of 
disadvantage on the risk of obesity in adolescence and adulthood using multivariate 
multilevel modeling. 
(5) Investigate cross-level interaction between different levels of social context to explore 
whether social disadvantage at one level varies by social disadvantage at another level. 
 
Data 
Data come from the National Longitudinal Study of Adolescent Health (Add Health), 
which is an ongoing nationally representative, school-based study of adolescents in grades 7 
to 12 that began in 1994.  It was designed to explore the causes of health-related behaviors, 
with an emphasis on the influence of social context.  In 1994 Add Health administered an In-
School Questionnaire to every student attending school from a nationally representative 
sample of schools.  A sample of 80 high schools and 52 middle schools from the U.S. was 
selected using a stratified cluster design.  A subsample of individuals in these schools 
participated in the In-Home Interview in 1995 (Wave I), given an average of eight months 
after the In-School Survey, and again in 1996 (Wave II).  In Wave III (2001-02) Wave I 
respondents were re-interviewed.    
A parent, generally the mother, was also interviewed in Wave I (Parent In-Home 
Questionnaire).  In-home adolescent questionnaires were administered by computer-assisted 
personal interview (CAPI), as well as computer-assisted self-interview (CASI) for more 
sensitive questions.  Ultimately, 20,745 in-home interviews were completed in Wave I; 
17,713 parents answered child specific questions and 17,669 answered parent specific 
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questions (more than one child was interviewed in some households).  14,738 in-home 
interviews were completed in Wave II (the seniors in Wave I were not followed-up).  In 
Wave III 15,197 eligible original Wave I respondents completed the survey.  In Wave I, the 
age of participants ranged from 12 to 19 years, in Wave II from 13 to 20 years and Wave III 
from 18 to 26 years.   
Over 70% of the schools originally selected for the survey participated.  Of the 
adolescents sub-sampled for the in-home questionnaires, 78.9% participated in Wave I.  
Parent interviews are available for 85% of these respondents.  Of those eligible for 
participation in Wave II, 88.2% completed in-home interviews.  Of those eligible for 
participation in Wave III, 77.4% completed in-home interviews.  
In the In-School Questionnaire students were asked to nominate up to 5 male and 5 
female friends and to locate and record their student ids from the school roster. Because the 
in-school sample was a saturated sample, with nearly all children in the school interviewed, 
the identification numbers of nominated friends can be linked back to their own in-school 
questionnaire and characteristics of a respondent’s peer group can be determined, such as its 
racial/ethnic makeup.  In a similar fashion, school-level measures can be derived by 
aggregating the responses of the In-School Questionnaire for all students in their respective 
schools.  In addition, contextual data containing information on the characteristics of the 
neighborhoods and communities in which Add Health sample members lived in Waves I and 
II have been linked to individual-level records. 
The fact that the data set is longitudinal and nationally representative, with extensive 
measures of socioeconomic status, health, race and ethnicity among other factors and the 
ability to create measures at multiple levels of social context, makes it an ideal data set to 
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investigate the relationship between poverty and obesity in adolescence.  Harris et al. (2003) 
provides a more detailed description on the Add Health Study. 
This study uses data from the Wave I In -Home and Parent Questionnaires as well as 
the follow-up Wave II and III surveys.  This analysis is therefore limited to adolescents who 
participated in all three waves of the study, have completed Parent Questionnaires, school 
information, and have complete measured height and weight data. Exclusions included 
seriously disabled respondents and pregnant females.  After applying these data constraints 
and deleting the few cases with missing data on covariates, the final study sample contains 
7,548 (3,926 females and 3,622 males). 
 My data requirements for participation in multiple survey components are 
demanding, but necessary given my research question focuses on multiple levels of social 
context.  Although my sample is somewhat constrained, it is still sufficient given the large 
oversamples of blacks from high SES families, Chinese, Cubans, and Puerto Ricans in Add 
Health.  In addition, I use sample weights to ensure that my subsample is nationally 
representative of the school population of adolescents in grades 7 through 12 in 1995. 
 
Measures 
Table 3.1 provides means and standard errors of all measures used in this analysis for 
the sample by sex. 
 
Individual Level Measures and Controls 
Race/Ethnicity:  Add Health allows for rich detail in measures of race and ethnicity.  
Race/ethnicity is self-reported at Wave I and is classified into five race and ethnic groups: 
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non-Hispanic white (reference group), non-Hispanic black, Hispanic, Asian, or other 
racial/ethnic group. I control for race/ethnicity because of its possible confounding effects 
with socioeconomic status. 
Sex: This measure is constructed from responses in the Wave I In-Home Questionnaire.  This 
measure was crosschecked with WII and WIII responses.  Because research suggests that 
disadvantage might operate differently in affecting obesity risk for males and females (Lee et 
al. 2008), analyses will also be run in samples stratified by sex.   
Age:  Age is a continuous measure of self-reported age at WI.  Age ranges from 11 to 21 
years of age. 
Parent Obese: Using reports from the Parent In-Home Questionnaire, respondents were 
coded as having an obese parent if either their biological mother and/or biological father 
were reported as being obese. Parental obesity is used as a control to account for parental role 
modeling of lifestyle and eating behavior, as well as genetic predisposition for obesity, or 
some combination of genetic propensity and environmental risk (Agras et al. 2004; Whitaker 
et al. 1997).  About 22% of the sample has an obese parent.  
 
Socioeconomic Disadvantage 
The measures of socioeconomic disadvantage used in this analysis are measured at 
the family, peer, school and neighborhood level.  Family level socioeconomic disadvantage 
is measured in two ways using welfare/poverty status and parent education.  Family structure 
is used as a control.  Peer and school disadvantage are measured using parent education.  
Neighborhood level disadvantage is measured by the education level of adults and percentage 
female headed household within the census block group in which a respondent lives. I will 
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also control for racial heterogeneity at the neighborhood level.  Because school and 
neighborhood contexts overlap considerably and are highly correlated, I explore whether 
there are distinct neighborhood social disadvantage effects in supplementary analysis that 
include both school and neighborhood or exchange these two measures. 
Parent education is used as a measure of socioeconomic disadvantage at each level of 
social context for multiple reasons.  There is a well-established and robust positive 
relationship between education and a variety of health outcomes (Antonovsky 1967; 
Crimmins and Saito 2001; Kitagwa and Hauser 1973; Ross and Wu 1995; Vargas, Ingrim 
and Gillum 2000).  Education is a socioeconomic indicator that is particularly likely to 
capture aspects of behavior and lifestyle (Shavers 2007).  Parental education, related to 
poverty and family structure, may also affect parental monitoring, with more educated 
parents doing a better job at monitoring their children (Lareau 2003), especially behaviors 
that directly relate to obesity such as physical activity and eating patterns.  Further, the 
education of parents directly affects food and diet quality (Crawford et al. 1995; Deshmukh-
Taskar et al. 2007; Patrick and Nicklas 2005; Sausenthaler et al. 2007; Stenhammar, Sarkadi 
and Edlund 2007).  People with higher education levels have a greater awareness of health 
issues and are better able to make healthy food choices for their children.  This is especially 
relevant during adolescence when lifestyle and health-related behaviors are established.  
Finally, my choice of parents’ education across contexts reflects the empirical problem of 
collinearity that I found with other aggregate measures such as family structure, 
unemployment, poverty, etc. 
 
Family Level Disadvantage and Controls 
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Welfare/Poverty Status: Welfare/Poverty status is a dichotomous indicator of any welfare 
receipt before the age of eighteen or family income less than poverty level.  This measure is 
constructed from data on the family’s receipt of public assistance or welfare from WI and 
WII during adolescence in combination with a retrospective report at WIII on the receipt of 
welfare and public assistance prior to the age of eighteen.  Using data from the WI Parent 
Questionnaire on reported annual income from 1994, family income is categorized as below 
poverty level if income was less than $16,000 (roughly the poverty level for a family of four 
in 1994).  I chose a welfare- and income-based measure of poverty over an only income-
based measure due to the large proportion of missing data on income (≈ 20%).  About 28% 
percent of the total sample received welfare prior to the age of eighteen and/or was living 
below poverty at WI. 
Parental Education High School Diploma (or Equivalent) or Less:  Using data from the 
Wave I Parent Questionnaire, parents’ education is measured as the higher of either mother’s 
or father’s education.  A respondent is considered disadvantaged if his/her highest educated 
parent has high school degree or equivalent (i.e., GED) or less.  About 63% of the sample has 
a parent with a high school degree or less.   
Family Structure: There is rich detail on family of origin living arrangements.  Adolescents 
are classified as those who live with two biological or adoptive parents (reference category), 
a stepfamily (biological mother and step father or a biological father and step mother), single 
mother, single father, and surrogate or foster parents (including grandparents, aunts and 
uncles, other adult relatives, or non-relative adults).  I control for family structure because of 
its possible confounding effects with socioeconomic status. 
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Peer Level Disadvantage and Controls 
Although less studied in relationship to obesity, peer context is highly related to 
health and health behaviors, especially in adolescence and the transition to young adulthood 
(Borsari and Carey 2001; Bronte-Tinkew 2005; Christakis and Fowler 2007; Giordano 2003; 
La Greca et al. 2001; Perry 2000; Prinstein et al. 2001; Sallis et al. 2000; Zakarian et al. 
1994).  During adolescence peer influences increase as peer groups become more 
autonomous and less neighborhood-based (Brown 1990; Giordano 2003) and continue to 
strengthen during the lifecycle transition to adulthood (Bronte-Tinkew 2005).  Peers function 
as credible sources of information, role models of new social behaviors, sources of 
reinforcement, and bridges to alternative lifestyles (Brown 1990).  
Community influences can originate in neighborhoods, schools, or other 
organizations and can operate through adolescents’ peer groups (Jencks and Mayer 1990).  
Including peer group measures in analysis using school level measures helps to disentangle 
the larger context of school composition effects from smaller group context of peer relations 
in a school, an issue previous research in this area has not been able to address due to data 
limitations.  As individuals age, these multiple contexts broaden and deepen and serve to 
channel and reinforce influences in health trajectories (Halfon and Hochstein 2002; NRC 
2004).   
Peer Parental Education High School Diploma (or Equivalent) or Less:  Continuous 
measures of percentage of students in a respondent’s peer group (as nominated by the 
respondent) who come from a family where the highest educated parent received a high 
school degree (or equivalent) or less. An average of 51% of a respondent’s peer group has a 
highest educated parent with a high school degree or less. 
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No Peer Information:  This measure serves as a control measure for respondents who had 
no friendship information because they reported no friends or reported only non-school 
friends.   
 
School Level Disadvantage  
School Parental Education High School Diploma (or Equivalent) or Less:  Continuous 
measures of percentage of students in a respondent’s school who come from a family where 
the highest educated parent has a high school degree (or equivalent) or less.  An average of 
51% of a respondent’s school peers has a highest educated parent with a high school degree 
or less. 
 
Neighborhood Level Disadvantage and Controls 
The census block group (BG) is used as the geographical unit to define neighborhood 
in this analysis.  Census blocks are the smallest geographic area for which the Census Bureau 
collects decennial census data.  In the geographic hierarchy, BGs are the next level above 
census blocks. A BG is a subdivision of a census tract or block numbering area (BNA) and is 
composed of a number of census blocks (U.S. Census Bureau 1994).  A BG represents the 
most localized available contextual characteristics of the areas in which individuals reside, 
and because I argue that neighborhood influence on obesity operates mainly at the local 
level, I chose BG over a census tract.  In 1990, a BG averaged 452 housing units, or 1,100 
people (U.S. Census Bureau 1994).  It should be noted that in Add Health, neighborhood 
block groups are a smaller level or aggregation than schools. Multiple block groups are 
usually represented in one school. 
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Neighborhood Adult Education Less than High School:  Neighborhood education is a 
continuous WI BG level measure of the proportion aged 25 years and over with no high 
school diploma or equivalency.6 An average of 27% of the adults individuals living in a 
respondent’s BG do not have a high school diploma or equivalent. 
Proportion of Female Headed Households in Neighborhood: Neighborhood family 
structure is a continuous WI BG level measure of the percentage of households in the BG 
that are female-headed with own children under the age of 18.  An average of 7% of the 
households in a respondent’s BG are female-headed. 
Neighborhood Racial Heterogeneity:  Neighborhood racial dispersion is a continuous WI 
BG level of dispersion in racial composition (using the racial categories of 
white/black/other), based on census definition.  I account for neighborhood racial dispersion 
due to links between neighborhood racial composition and obesity in previous research 
(Boardman et al. 2005; Wickrama et al. 2006). 
Urban Block Group7:  Categorical measure to designate if respondent lives in an urbanized 
area from Wave I context data. About half of the sample lives in an urbanized BG. 
 
Outcome Variable 
Obesity at WII and WIII: I use body mass index or BMI to measure obesity.  BMI is a tool 
for indicating weight status in adults, computed by dividing an individual's body weight in 
kilograms by the square of his or her height in meters (i.e., weight/(height)2).  BMI is more 
highly correlated with body fat than any other indicator of height and weight (NRC 1989).  
                                                 
6 There are no census BG measures of adult education of a high school degree or less available. 
7 The urbanicity code distinguishes block groups that are in completely urbanized areas from 
those that have any individuals living outside urbanized areas, in rural farm or rural nonfarm locations.  This 
measure is different from the census “urban” designation which also includes places outside urbanized areas of 
2,500 or more persons. 
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For adults over 20 years old, BMI falls into one of four categories: underweight, normal, 
overweight and obese.  Adults with a BMI of 25 to 29.9 are categorized as overweight. 
Adults with a BMI of 30 or more are considered obese (NHLBI 1998, WHO 2000). 
BMI is defined differently for children and adults.  Age- and sex-specific BMI 
percentiles are used as growth references during childhood and adolescence because BMI 
changes at different rates by age and sex during normal developmental growth.  In the United 
States, the 85th and 95th percentiles, based on nationally representative data from the 2000 
growth curves of the Centers for Disease Control and Prevention (CDC), have been 
recommended for use in classifying persons as being overweight or at risk of overweight 
(CDC 2004). However, definitions of overweight based on these percentiles are not directly 
comparable to the adult definitions of obesity using specified cut points (NHLBI 1998, WHO 
2000).  
The ability to generate comparable prevalence measures between adult and adolescent 
measures of obesity or to calculate obesity incidence over the transition period of 
adolescence to young adulthood is limited by discrepancies between adolescent and adult 
definitions.  The International Obesity Task Force (IOTF) developed BMI curves, which link 
childhood and adolescent BMI centiles to adult cut off points of BMI of 25 and 30 kg/m2, 
and thus, allow greater consistency in the youth versus adult definitions. The BMI curves 
provide good comparative reference data during this transitional period (Cole et al. 2000).  
Because I investigate the incidence of obesity in adolescence and young adulthood, I use the 
IOTF measures to determine obesity status among adolescents and young adults in this 
analysis. 
Using the IOTF cutoffs, I define obesity at Waves II and III using BMI calculated 
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from measured height and weight.  I identify individuals as obese if their BMI falls above the 
age- and sex-specific, IOTF 30 kg/m2 cutpoint in adolescence at Wave II.  For the young 
adults at Wave III, we consistently use the adult BMI cut point of 30 kg/m2. At Wave 11% of 
the sample was obese and at Wave 23% of the sample was obese, indicating a doubling in the 
prevalence of obesity in this sample in only 2 years. 
 
Analytical Design 
The analytical design is derived from the conceptual model (See Figure 3.1).  
Longitudinal data from three waves of Add Health are used to measure obesity in 
adolescence and young adulthood and to measure factors operating during adolescence that 
serve to influence these outcomes.  Outcomes of interest include obesity at WII (adolescence) 
and WIII (young adulthood).  Factors influencing obesity are measures of individual, family, 
peer, school and neighborhood context at WI, in addition to ascribed individual social 
characteristics such as race/ethnicity and sex, also measured at WI.  This design exploits the 
longitudinal data and incorporates the temporal order of effects (i.e., factors operating during 
adolescence prior to the transition to adulthood), which is a necessary first step in 
establishing a causal relationship.  A longitudinal design also allows for the measurement of 
factors operating in adolescence and the influences these have on obesity outcomes in later 
adolescence and young adulthood.  Although a longitudinal design also allows for 
measurement of change in obesity status from adolescence and into young adulthood, it is 
important to first investigate how multiple levels of disadvantage at WI operate to affect 
obesity risk in adolescence (WII) and young adulthood (WIII), separately.  Future work will 
explore change models once these developmental models are established. 
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STATA GLLAMM commands are utilized for multilevel logistic regression analysis, 
and include weights for both individuals and schools (Chantala, Suchindran and Blanchette 
2005; Rabe-Hesketh and Skrondal 2006; Rabe-Hesketh, Skrondal and Pickles 2004).   
 
Analytical Methods 
Analysis follows the five research aims listed at the outset of the paper.  I first 
examine the bivariate associations between measures of disadvantage and obesity at WII and 
WIII.  I then calculate the proportion of disadvantaged individuals at each level of social 
context by individual poverty, race/ethnicity and sex, to explore variation in contextual 
disadvantage.  For example, the proportion of a respondent’s peers with parent education less 
than a high school diploma will be compared across racial/ethnic groups. Chi-square analyses 
will be performed to test for differences between subgroups.  
Multilevel modeling (Raudenbush and Bryk 2002a; 2002b) is then used to investigate 
the unique influence of each level of disadvantage on obesity risk in adolescence and young 
adulthood.  Multilevel models explicitly recognize the clustering of individuals and adjust for 
the correlation among individuals who share the same context to correct for their lack of 
independence.  This analysis employs a two-level model, individuals serve as level 1 and 
schools serve as level 2.  Peer context is associated with individuals (level 1) given that peer 
groups are nominated from respondents’ nominations.  Neighborhoods (BGs) are nested 
within schools (level 2), because the school population of the school pair including a high 
school and the feeder school (middle or junior high) to that high school draws from multiple 
neighborhoods within the school boundary, and this is especially the case for private and 
magnet schools. In addition, adjusting the standard errors for the nonindependence of 
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adolescents who share the school context (the larger spatial context) automatically adjusts for 
the nonindependence among adolescents in the same neighborhoods.    
STATA GLLAMM commands are used for multilevel logistic regression analysis.  
To illustrate the analytic techniques used in this analysis, assume a model with only two 
levels of observation: individual and school.  The multilevel model for binary outcomes is 
conceptually similar to traditional logistic regression with the addition of a school-level error 
component (uj). Error across schools is measured by this school level (level 2) residual term, 
which is assumed to be normally distributed with an expected value of 0 and an unknown 
variance of σ2u (Little et al. 1996; McCulloch and Searle 2001).  The following equation 
represents a multilevel equation for the probability of being obese, allowing obesity to vary 
across schools and including an individual level explanatory variable (xij).   
 
jij
ij
ij ux
P
P ++=⎥⎦
⎤⎢⎣
⎡
− 101log ββ
  (Model 1: Combined Model) 
 
Model 1 is known as the combined model and can alternatively be represented by 2 models.  
 
ijj
ij
ij x
P
P
101
log ββ +=⎥⎦
⎤⎢⎣
⎡
−
      (Model 2: Level 1)              jj u+= 00 ββ               (Model 3: Level 
2)           
Model 1 captures the probability (Pij) that the ith individual in the jth school is obese.  These 
models can then be reduced to an additive model in the form of a single equation represented 
by Model 1.  The extent to which residual variation in the log-odds of obesity is situated 
within or between schools can be estimated by the variance of the level 2 residual (σ2u). The 
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ratio of the level 2 residual variance to the overall residual variance (σ2u + σ2e) measures the 
intraclass correlation (ICC).  The variance of the standard logistic regression (Π2/3) has been 
suggested to estimate level 1 residual variance when modeling binary outcomes (Guo and 
Zhao 2000; Snijders and Bosker 1999).  Model 4 represents a multilevel equation including 
individual (xij) and school level (wj) explanatory variables. 
jjij
ij
ij uwx
P
P +++=⎥⎦
⎤⎢⎣
⎡
− 2101log βββ
   
(Model 4) 
For these analyses, models also include measures at the peer and neighborhood level.   
Although not the theoretical focus of this analysis, I test cross-level interactions between 
individual, peer, and school level disadvantage for exploratory purposes. The purpose is to 
examine whether social disadvantage at one level varies by social disadvantage at another 
level, implying multiplicative effects.     
 
Modeling Plan 
As discussed earlier, variables are grouped into individual and family-level variables, 
peer group-level, school-level and neighborhood-level variables. The most basic model 
(Model 1) for analysis in this study only includes an intercept term (the null model), which is 
used to calculate the unadjusted ICC.  Model 2 includes the individual and family-level 
variables for race/ethnicity, age, parental obesity status, family structure and socioeconomic 
disadvantage.  Here, controlling for individual characteristics accounts for the aggregation 
effects of individual characteristics that are confounded with school-level measures (Manski 
1993). School level socioeconomic disadvantage is added in Model 3 as a second-level of the 
multilevel model.  Neighborhood level variables are included in Model 4 mainly as controls.  
Peer group-level measures are added in Model 5. These series of models are run separately 
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for obesity at WII and WIII. 8 After the inclusion of family and individual level variables, 
school level variables are added first because they represent the highest level of aggregation 
followed by neighborhood and peer group.  I also examine cross-level interactions between 
individual, peer, and school level disadvantage individually (i.e., individual x school; 
individual x neighborhood; individual x peer; peer x school; peer x neighborhood and school 
x neighborhood). 
 
Results 
Table 3.2 shows the percentage of respondents obese at WII and WIII (by sex) by 
each of the measures of social disadvantage that are used in these analyses.  Measures of 
continuous contextual disadvantage at the peer, neighborhood and school level were 
dichotomized, so that ‘1’ represented the highest levels of risk.  About 20% to 30% of the 
sample fell into this risk group.  There was a stronger association between family level 
disadvantage (poverty status/welfare receipt) for females compared to males, as has been 
evidenced in previous research (Lee et al. 2008).  13% of females living below poverty or 
receiving welfare at WI were obese at WII compared to 9% of females who were not in 
poverty or receiving welfare at WI.  The difference in means is not significant for males for 
obesity at WII.   At WIII, 30% of females living below poverty or receiving welfare at WI 
were obese compared to 20% of females who were not in poverty or receiving welfare at WI. 
Among males, 25% of males living below poverty or receiving welfare at WI were obese at 
WIII compared to 21% of males who were not in poverty or receiving welfare at WI.  In 
regards to education, 11% of females with a highest educated parent who had a high school 
                                                 
8 To assess proportionate change in level 2 variance across models, σ2u estimates were rescaled because the level 
1 variance was approximated with the fixed value (Π2/3) (Bauer 2009). 
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diploma (or equivalent) or less were obese at WII compared to only 7% of females with a 
highest educated parent who had more than a high school diploma or equivalent.  Among 
males, 14% with a highest educated parent who had a high school diploma (or equivalent) or 
less were obese at WII compared to 9% with a highest educated parent who had more than a 
high school diploma or equivalent.  At WIII, 27% of females and 25% of males with a low 
educated parent were obese compared to 17% of females and 18% of males with a non-low 
educated parent.  Significant differences by family structure were only found for females.  In 
summary, we see that disadvantage at the family level was associated with higher levels of 
obesity at WII and WIII, with some variation by sex. 
Differences in mean prevalence of obesity by contextual disadvantage at the peer, 
school and neighborhood level, were also large and significant for both males and females.  
For example, 28% of females and 26% of males who attended schools where 60% or more of 
the student population had a highest educated parent who completed a high school degree or 
less were obese at WIII compared to 21% of females and 20% of males who attended schools 
where less than 60% of the student population had parents that were low educated.  The 
significant relationships evidenced between disadvantage and obesity at each level of social 
context highlight the importance of investigating multiple levels of disadvantage when 
investigating the relationship between poverty and obesity.    
Table 3.3 provides the mean percentages of family, peer, school and neighborhood 
disadvantage (measured using education) by race and sex.  Among both males and females, 
Hispanics (Male: 73%; Female: 82%) and African Americans (Male: 67%; Female: 72%) 
had the highest levels of low parent education compared to whites (Male: 59%; Female: 
60%) and Asians (Male: 40%; Female: 54%).  These differences are statistically significant.  
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There was a similar pattern for neighborhood education. Hispanics and African Americans 
lived in neighborhoods were there was a higher percentage of adults over 25 with less than a 
high school degree compared to whites and Asians.  Levels of peer and school parental 
education were similar across racial groups (except for Asians) at about 50%.   
Table 3.4 provides the mean percentages of peer, school and neighborhood 
disadvantage (measured using education) by family disadvantage and sex.  For both males 
and females, respondents who lived in families where the highest educated parent had a high 
school degree or less and respondents who received welfare or live below poverty before the 
age of 18, also had friends, attended schools and lived in neighborhoods that had lower levels 
of parental/adult education compared to respondents whose highest educated parent received 
more than a high school degree and who did not receive welfare and lived above poverty in 
childhood.  In summary, the poor faced higher levels of contextual poverty at all levels than 
the non poor. 
Female Multivariate Multilevel Results 
Results from the multilevel logistic regression models for females are presented in 
Table 3.5.  Model 1 for the Obese WII outcome, an intercept-only random effects model, 
indicated a small amount of variation across schools in the prevalence of obesity at WII (σ2u 
= 0.23, SE=0.09; ICC=0.07).  The ICC indicated that about 7% of the variability in the 
likelihood of being obese at WII was located between schools.  Among the race/ethnicity 
variables, only African American was significantly related to obesity at WII.  African 
Americans were 65% more likely to be obese at WII than whites.9  Similar to findings from 
                                                 
9 I estimated an alternative model using more detailed ethnicity variables (Mexican, Cuban, Central/South 
American, Puerto Rican, Chinese, Filipino, other Asian, African and European) and found similar results.  The 
only measure significantly related to obesity at WII was African. 
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previous research, females who had an obese parent or a parent who completed a high school 
degree or less were also more likely to be obese at WII.  Females with an obese parent were 
311% more likely to be obese at WII than females with no obese parent.  Females whose 
highest educated parent received a high school degree or less were 37% more likely to be 
obese at WII compared to females with higher educated parents.  Neither family structure nor 
family poverty status were significantly related to females’ obesity at WII.  Model 3 included 
a measure of the percentage of the students in a school who have parent with a high school 
degree or less.  This measure was positively related to obesity at WII.  A 10%  increase in the 
number of students in a school with a low educated parent increases the likelihood of obesity 
at WII by 28%. Family level parent education became insignificant.  Black and parental 
obesity remained significantly related to obesity at WII.  Model 4 included neighborhood 
level measures.  No measures of neighborhood were significantly related to females’ obesity.  
African American, parental obesity and school level education remained significantly related 
to obesity at WII.  Model 5 included the percentage of persons in a female’s peer group 
whose parent had a high school degree or less.  This measure was not significantly related to 
obesity at WII.  African American, parental obesity and school level education remained 
significantly related to obesity at WII.  Individual, family and school-level factors explained 
most of the between school variation (98%).   
Model 1 for the Obese WIII outcome, an intercept-only random effects model, 
indicated a small amount of variation across schools in the prevalence of obesity at WIII (σ2u 
= 0.21, SE=0.06; ICC=0.07).  The ICC indicates that about 6% of the variability in the 
likelihood of being obese at WIII is located between schools.  Among the race/ethnicity 
variables, African American, Hispanic and Asian were significantly related to obesity at 
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WIII.  African Americans were 56% more likely to be obese at WIII than whites.  Hispanics 
were 21% more likely to be obese at WIII than whites. Asians were 46% less likely to be 
obese at WIII than whites. Females who had an obese parent or a parent with a high school 
education or less were also more likely to be obese at WIII.  Females with an obese parent 
were 217% more likely to be obese at WIII than females with no obese parent.  Both 
measures of family level disadvantage were significantly related to obesity.  Females whose 
highest educated parent received a high school degree or less were 28% more likely to be 
obese at WIII compared to females with higher educated parents.  Females who received 
welfare or lived below poverty level in childhood were 40% more likely to obese at WIII 
than females who had not received welfare or lived below poverty in childhood.  Family 
structure was not significantly related to females’ obesity at WIII.  Model 3 included a 
measure of the percentage of the students in a school who have parent with a high school 
degree or less.  This measure was positively related to female obesity at WIII.  A 10% 
increase in the number of students in a school with a low educated parent increased the 
likelihood of obesity at WIII by 16%. Measures of race, parental obesity and family 
disadvantage remained significantly related to females’ obesity at WIII.  However, the 
coefficients for both poverty/welfare before childhood and parent education were slightly 
reduced.  Model 4 included neighborhood level measures.  No measures of neighborhood 
were significantly related to obesity at WIII.  Hispanic was no longer significant in Model 4.  
However, African American, Asian, parental obesity, family disadvantage and school level 
education remained significantly related to obesity at WIII.  Coefficients for school and 
family level disadvantage were reduced.  Model 5 included the percentage of persons in a 
female’s peer group whose parent had a high school degree or less.  This measure was 
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significantly related to obesity at WIII.  A 10%  increase in the percentage of a peer group 
with a low educated parent increases the likelihood of obesity at WIII by 40%. African 
American, Asian, parental obesity, family disadvantage and school level education remain 
significantly related to obesity at WIII.  Coefficients for school and family level disadvantage 
were slightly reduced.  Individual, family and school-level factors explained most of the 
between school variation (94%). 
In summary, among females, once accounting for all levels of disadvantage, school 
level disadvantage was most salient in influencing obesity in adolescence (WII).  In addition, 
being African American or having an obese parent increased the likelihood of female obesity 
at WII.  Disadvantage at multiple levels of context had enduring influences on the likelihood 
obesity in adulthood.   Family, peer and school disadvantage were associated with an 
increased likelihood of obesity at WIII.  In addition, being African American or having an 
obese parent increased the likelihood of obesity at WIII and being Asian decreased the 
likelihood of obesity at WIII.   
Male Multivariate Multilevel Results 
Table 3.6 presents results from the multilevel logistic regression results for males.  
Model 1 for the Obese WII outcome, an intercept-only random effects model, indicated a 
small amount of variation across schools in the prevalence of obesity at WII (σ2u = 0.15, 
SE=0.06; ICC=0.04).  The ICC indicated that about 7% of the variability in the likelihood of 
being obese at WII was located between schools.  Race/ethnicity, family structure, 
welfare/poverty status and parent educations were not significantly related to obesity at WII.  
Parental obesity was significantly related to obesity at WII.  Males with an obese parent were 
232% more likely to be obese at WII than males with no obese parent.  Model 3 included a 
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measure of the percentage of the students in a school who have a parent with a high school 
degree or less.  This measure was positively related to obesity at WII.  A 10% increase in the 
number of students in a school with a low educated parent increased the likelihood of obesity 
at WII by 23%. Parental obesity remained significantly related to obesity at WII.  Model 4 
included neighborhood level measures.  Racial dispersion was significantly related to obesity 
at WII.  An increase in racial heterogeneity increased the likelihood of obesity at WII.  
Parental obesity and school level education remained significantly related to obesity at WII.  
Model 5 included the percentage of persons in a male’s peer group whose parent had a high 
school degree or less.  This measure was not significantly related to obesity at WII.  African 
American, parental obesity and school level education remained significantly related to 
obesity at WII.   
Model 1 for the Obese WIII outcome, an intercept-only random effects model, 
indicated a small amount of variation across schools in the prevalence of obesity at WIII (σ2u 
= 0.11, SE=0.04; ICC=0.03).  The ICC indicated that about 3% of the variability in the 
likelihood of being obese at WIII was located between schools.  Race/ethnicity and family 
structure were not significantly related to obesity at WIII.  Age and parent obesity were 
positively related to obesity.  Males with an obese parent were 173% more likely to be obese 
at WIII than males with no obese parent.  Among the family level disadvantage measures, 
only parent education was significantly related to obesity at WIII.  Males whose highest 
educated parent received a high school degree or less were 23% more likely to be obese at 
WIII compared to males with higher educated parents.  Model 3 included a measure of the 
percentage of the students in a school who had parent with a high school degree or less.  This 
measure was positively related to obesity at WIII.  A 10% increase in the number of students 
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in a school with a low educated parent increased the likelihood of obesity at WIII by 11%. 
Measures of parental obesity and age remained significantly related to obesity at WIII.  
Model 4 included neighborhood level measures.  No measures of neighborhood were 
significantly related to obesity at WIII.  School level education, parental obesity and age 
remained significantly related to obesity at WIII.  Model 5 included the percentage of 
persons in a male’s peer group whose parent had a high school degree or less.  This measure 
was not significantly related to obesity at WIII.  Parental obesity, age and school level 
education remained significantly related to obesity at WIII.10 
In summary, among males, once accounting for all levels of disadvantage school level 
disadvantage was most salient in influencing obesity in adolescence (WII) and young 
adulthood (WIII).  In addition, having an obese parent and neighborhood racial heterogeneity 
increased the likelihood of obesity at WII.   Having an obese parent and age increased the 
likelihood of obesity at WIII.  It should also be noted that the variables explained a lower 
proportion of between school variation in the male models compared to the female models. 
Interactions were also tested for both obesity at WII and WIII and for males and 
females.  The interactions included parent education and peer parent education, parent 
education and school parent education, parent education and neighborhood adult education, 
peer education and school education, school education and neighborhood education.  These 
interactions were added separately to the final models.  No interactions were significant. 
Results are not shown. 
 
Discussion and Conclusion 
                                                 
10 Models were also run excluding neighborhood measure and including only school measures.  Results did not 
differ. 
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In this paper I assessed the relationship between multiple levels (family, peer, school 
and neighborhood) of social disadvantage in childhood and adolescence and obesity status in 
adolescence and young adulthood using multilevel logistic regression models and national 
data from Add Health.   The goal of this analysis was to determine what levels of social 
context were most salient in influencing obesity risk in adolescence and whether these 
contexts of disadvantage in adolescence continued to influence obesity outcomes in young 
adulthood.   
Bivariate descriptive statistics indicated that social disadvantage at the family, peer, 
school and neighborhood level were significantly related to obesity at both WI and WIII for 
males and females.  In addition, disadvantaged respondents attended schools and had peers 
with a high percentage of low educated parents and lived in neighborhoods with a high 
proportion of low educated adults.  Hispanics and African Americans respondents had 
parents with the lowest levels of education and lived in neighborhoods were there was a 
higher percentage of adults with low education compared to whites and Asians.  These 
findings support previous research indicating that poor and minority groups are more likely 
to live in disadvantaged social contexts.  It also shows that disadvantage at multiple levels 
has influences on obesity in both adolescence and young adulthood. 
Multilevel models indicated that when all levels of social disadvantage were included, 
school level parent education was most salient in influencing obesity in adolescence (WII) 
and young adulthood (WIII) for both males and females. For females, school level parent 
education was the only measure significantly related to obesity at WII.  In addition, being 
African American or having an obese parent increased the likelihood of obesity at WII for 
females.  At WIII, family, peer and school disadvantage were associated with an increased 
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likelihood of obesity at WIII.  In addition being African American or having an obese parent 
increased the likelihood of obesity at WIII and being Asian decreased the likelihood of 
obesity at WIII for females.  For males, school level disadvantage was the only level of 
disadvantage significantly related to obesity at WII and WIII.  In addition, having an obese 
parent and neighborhood racial heterogeneity increased the likelihood of obesity at WII.   
Having an obese parent and age increased the likelihood of obesity at WIII.   
These findings highlight the importance of school context in influencing the health 
outcomes of both male and female adolescents.  Adolescents spend a majority of time in 
school.   So, perhaps it is less surprising that this context is most salient in influencing 
adolescent development of health and lifestyle behaviors.  There are multiple mechanisms 
through which school disadvantage could influence obesity status in adolescence.  For 
example, because the poor are more likely to be overweight, poor schools might have larger 
numbers of overweight and obese students who influence other adolescents’ ideas of normal 
weight, as well as influence their health behavior.   In addition to poor schools having a 
social environment with negative health role modeling, poor schools may not have healthy 
school lunch programs or physical education courses and facilities that might increase 
healthy eating and physical activity and reduce or prevent obesity.  I do not measure these 
aspects of the school, but this would be an important area for future research.   
These findings also highlight the lasting effects of adolescent social context on 
obesity in later life.  The lifestyle behaviors and habits developed in adolescence carry into 
adulthood.  Because of the enduring relationship between adolescent social disadvantage and 
obesity in adulthood, it is important to better understand what elements of the school social 
context serve to influence physical activity and eating behaviors that determine weight gain. 
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In addition, for females, family level disadvantage and peer education remain important 
influences on young adult obesity.  Understanding the mechanisms that influence obesity risk 
at these levels of social context will also be important in reducing levels of obesity among 
females. 
There are three important limitations to this research, which involve the measurement 
of neighborhood, selection bias and my focus on structural poverty. 
Census block groups are imperfect operationalizations of the concept of local 
community (Sampson et al. 2002; Robert 1999).  Some researchers argue that neighborhoods 
are better defined by the social networks of neighborhood interactions or the logic of street 
patterns, as well as other physical and social characteristics of neighborhoods collected 
through direct observation (Burton, Price-Spratlen and Spencer 1997; Coulton et al. 2001; 
Chaskin 1995, 1997; Grannis 1998, Sampson and Raudenbush 1999).  Although Add Health 
does not contain the data to support these definitions of neighborhood, the school-based 
sampling design allows for accurate descriptions of an adolescent’s school and peer group 
context (refer to the Data section for a more detailed description).  Schools also help to serve 
as an adequate proxy of the neighborhood environments where respondents reside. In 
addition, although these administratively defined units (i.e. block groups) serve as imperfect 
proxies of neighborhoods, they are generally consistent with the idea of nested ecological 
structures (Brooks-Gunn et al. 1997a; Sampson et al. 2002). 
As discussed earlier, there is also the possibility of selection bias at multiple levels of 
social context.  Selection bias is problematic because I might be capturing differential 
selection into peer groups, schools and neighborhoods, rather than true contextual effects.  I 
attempt to minimize selection bias by controlling for characteristics associated with selection 
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into schools and neighborhoods, and also associated with health (i.e., parent education, 
parent welfare/poverty, parent obesity, family structure and race/ethnicity).  These controls 
also help to account for the aggregation effects of individual characteristics that are 
confounded with school-level measures (Manski 1993) 
This analysis focused on the structural aspects of socioeconomic disadvantage at the 
family, peer, school and neighborhood level in relation to obesity at the individual level.  A 
growing amount of research investigating the contextual effects of disadvantage on health 
has begun to study the more proximal mechanisms that link disadvantage to health (Pickett 
and Pearl 2001; Robert 1999).  Although an important endeavor, the study of basic 
relationships between disadvantage at the aggregate level and health remain a research 
priority in the fields of both sociology and public health (Link and Phelan 1995).  No 
research has examined the multiple levels of contextual disadvantage in one model.  We need 
to first understand the multiple, independent and interactive effects of social context on 
obesity in adolescence and its enduring effects in adulthood before examining mechanisms. 
Following along the lines of mechanisms research, in Chapter 4, I investigate the intervening 
roles of parenting practices in the relationship between poverty and physical activity 
outcomes in adolescence and young adulthood. 
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Figure 3.1. Conceptual Model 
 
 
 
School Family
Neighbor-
hood
Peers
Nation
WI WII WIII
Adolescence Young 
Adulthood
School Family
Neighbor-
hood Peers
Nation
Table 3.1. Variable Descriptions, Means and Standard Deviations by Sex 
                   Female               Male
Variable Description Mean SE Mean SE
Outcomes
Obesity
Obese at Wave II Obese at Wave II 0.10 0.007 0.12 0.009
Obese at Wave III Obese at Wave III 0.23 0.012 0.22 0.010
Individual Level Measures
Race/Ethnicity
Non-Hispanic White (Reference Category) Respondent reported white 0.70 0.031 0.69 0.032
Non-Hispanic Black Respondent reported black 0.16 0.024 0.14 0.022
Hispanic Respondent reported Hispanic 0.10 0.015 0.11 0.016
Asian Respondent reported Asian 0.04 0.008 0.05 0.011
Other Respondent reported other race 0.01 0.002 0.01 0.003
Age Self-reported age at WI (Range: 12-20) 14.85 0.118 15.05 0.130
Parent Obese Report of mother or father being obese 0.21 0.009 0.22 0.010
Missing Report of Parent Obese Missing report of mother or father being obese 0.09 0.009 0.08 0.008
Family Level Measures
Welfare Status and/or Poverty Status Welfare receipt prior to the age and/or 18 of Family Income 0.28 0.015 0.27 0.017
at WI < $16,000/year 
Parent Education High School or Less Highest educated parent completed a high school degree/GED 0.64 0.018 0.61 0.017
or less
Family Structure
2 Biological Parents (Reference Category) 2 Biological/Adoptive Parents 0.60 0.015 0.61 0.016
Step family Step family 0.16 0.008 0.16 0.007
Single mother Single mother 0.19 0.011 0.17 0.012
Single father Single father 0.02 0.004 0.03 0.003
Other family structure Other family structure 0.03 0.004 0.03 0.005
Peer Level Measures
Parent Education Less than High School Proportion of peers with highest educated parent who completed 0.51 0.013 0.50 0.015
a high school degree/GED or less (Range: 0-100%)
Single Mother Family Structure Proportion of peers who live with their mother only (Range: 0-100%) 0.18 0.008 0.17 0.008
No Friendship Information Respondent either reported no school friends or information on 0.09 0.009 0.16 0.013
reported friends was not available (Range: 0-100%)
School Level Measures
Parent Education Less than High School Proportion of school students with highest educated parent who 0.51 0.012 0.51 0.012
completed a high school degree/GED or less (Range: 9-77%)
Single Mother Family Structure Proportion of school students who live with their mother only 0.19 0.007 0.19 0.007
(Range: 3-41%)
Neighborhood Level Risk
Adult Education Less than High School Proportion of  individuals 25 years or older who completed 0.27 0.010 0.27 0.009
less than high school/GED  (Range: 0-84%)
Proportion of Female Headed Proportion of female headed households with own children 0.07 0.004 0.07 0.004
Households < 18 yr. old at WI 
Racial Dispersion Continuous tract level measure of dispersion in racial 0.22 0.019 0.22 0.018
composition (Range: 0-93%)
Urban Block Group Categorical measure to designate if respondent lives in an 0.47 0.045 0.46 0.045
urbanized area 
N 3,926 3,622
Data are weighted.
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Table 3.2. Associations Between Disadvantage Measures and Obesity Status at Waves II and III by Sex
                       Female                           Male
Obese Wave II Obese Wave III Obese Wave II Obese Wave III
Family Level Measures
Welfare/Poverty Status
No 0.09 ** 0.20 *** 0.11 0.21 *
Yes 0.13 0.30 0.14 0.25
Parent Education High School or Less
No 0.07 ** 0.17 *** 0.09 *** 0.18 ***
Yes 0.11 0.27 0.14 0.25
Mother Only Family Structure
No 0.09 * 0.22 ** 0.12 0.22
Yes 0.13 0.29 0.14 0.24
Peer Level Measures
Parent Education High School or Less
Less than 65% 0.08 *** 0.21 ** 0.11 * 0.22
65% or more 0.15 0.28 0.15 0.23
Single Mother Family Structure
Less than 28% 0.09 0.22 * 0.11 * 0.20 **
28% or more 0.12 0.27 0.15 0.27
School Level Measures
Parent Education High School or Less
Less than 60% 0.08 *** 0.21 * 0.11 ** 0.20 *
60% or more 0.14 0.28 0.15 0.26
Single Mother Family Structure
Less than 23% 0.09 ** 0.20 *** 0.11 * 0.21 *
23% or more 0.14 0.31 0.15 0.26
Neighborhood Level Risk
Adult Education Less than High School
Less than 38% 0.09 ** 0.21 *** 0.11 * 0.20 ***
38% or more 0.14 0.31 0.16 0.28
Proportion of Female Headed Households 
Less than 10% 0.09 0.22 * 0.11 ** 0.21 **
10% or more 0.12 0.28 0.17 0.28
N 3,926 3,926 3,622 3,622
Data are weighted.
*     significant at .05 level
**   significant at .01 level
*** significant at .001 level
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Table 3.3.  Mean Contextual Family, Peer, School and Neighborhood Disadvantage by Race and Sex 
      Family Parent Education          Peer Parent  Education         School Parent Education Neighborhood Parent Education
Mean SE Mean SE Mean SE Mean SE
Female (N= 3,926)
White 0.60 0.021 0.51 0.016 0.52 0.014 0.24 0.010
Black 0.72 0.032 0.52 0.026 0.50 0.019 0.36 0.016
Asian 0.54 0.060 0.37 0.039 0.45 0.018 0.27 0.022
Other 0.65 0.081 0.49 0.048 0.52 0.025 0.27 0.047
Hispanic 0.82 0.029 0.55 0.018 0.49 0.017 0.36 0.026
Male (N= 3,622)
White 0.59 0.021 0.50 0.019 0.52 0.015 0.24 0.010
Black 0.67 0.035 0.49 0.023 0.50 0.020 0.35 0.018
Asian 0.40 0.036 0.37 0.028 0.43 0.020 0.25 0.022
Other 0.79 0.069 0.54 0.049 0.50 0.028 0.34 0.035
Hispanic 0.73 0.033 0.50 0.023 0.50 0.014 0.33 0.023
Data are weighted.
Education measure is parent education of a high school degree or less for all but neighborhood, which is the percentage of the adults with less than a high school degree.
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Table 3.4.  Mean Contextual Peer, School and Neighborhood Disadvantage by Family Disadvantage and Sex 
         Peer Parent  Education         School Parent Education Neighborhood Parent Education
Mean SE Mean SE Mean SE
Female (N= 3,926)
Parent Education
Parent More than High School 0.41 0.019 0.46 0.017 0.21 0.009
Parent High School or Less 0.57 0.011 0.54 0.010 0.31 0.010
Poverty/Welfare
No 0.49 0.014 0.50 0.013 0.25 0.009
Yes 0.56 0.015 0.54 0.011 0.35 0.012
Male (N= 3,622)
Parent Education
Parent More than High School 0.41 0.018 0.47 0.015 0.23 0.010
Parent High School or Less 0.55 0.014 0.54 0.011 0.30 0.010
Poverty/Welfare
No 0.48 0.017 0.50 0.014 0.25 0.009
Yes 0.55 0.016 0.54 0.011 0.33 0.011
Data are weighted.
Note: 
All differences in means are significant at the p<.001 level.
Education measure is parent education of a high school degree or less for all but neighborhood, which is the percentage of the adults 
with less than a high school degree. 
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Table 3.5. Multilevel Logistic Regression Results for Obese at Wave II and Wave III for Females (N=3,926)
                       Model 1                   Model 2             Model 3               Model 4                                    Model 5
Obese WII Obese WIII Obese WII Obese WIII Obese WII Obese WIII Obese WII Obese WIII Obese WII Obese WIII
Individual Level Measures
Race/Ethnicity
Non-Hispanic Black 0.502** 0.444*** 0.606*** 0.523*** 0.494** 0.456*** 0.495** 0.447***
(0.145) (0.110) (0.139) (0.109) (0.159) (0.119) (0.159) (0.119)
Hispanic 0.088 0.271* 0.221 0.337** 0.076 0.251 0.053 0.215
(0.183) (0.129) (0.175) (0.127) (0.199) (0.141) (0.200) (0.141)
Asian -0.234 -0.622** -0.033 -0.527* -0.193 -0.640** -0.158 -0.624**
(0.294) (0.231) (0.291) (0.231) (0.304) (0.238) (0.305) (0.239)
Other 0.305 0.4939 0.404 0.492 0.269 0.405 0.287 0.424
(0.417) (0.313) (0.410) (0.311) (0.417) (0.314) (0.418) (0.314)
Age at WI 0.052 0.046 0.032 0.032 0.031 0.035 0.027 0.031
(0.038) (0.028) (0.037) (0.028) (0.037) (0.027) (0.037) (0.027)
Parent Obese 1.413*** 1.155*** 1.401*** 1.145*** 1.398*** 1.143*** 1.400*** 1.149***
(0.123) (0.094) (0.122) (0.094) (0.122) (0.094) (0.123) (0.094)
Family Level Measures
Welfare Status and/or Poverty Status 0.245 0.372*** 0.174 0.333** 0.156 0.321** 0.146 0.302**
(0.129) (0.094) (0.1329) (0.094) (0.130) (0.095) (0.130) (0.095)
Parent Education High School or Less 0.313* 0.340** 0.164 0.247** 0.133 0.222* 0.111 0.200*
(0.127) (0.092) (0.129) (0.094) (0.131) (0.095) (0.131) (0.095)
Family Structure
Step family -0.224 -0.018 -0.223 -0.019 -0.214 -0.0095 -0.222 -0.017
(0.171) (0.117) (0.1704) (0.117) (0.170) (0.117) (0.171) (0.117)
Single mother 0.053 0.088 0.062 0.092 0.054 0.090 0.058 0.096
(0.146) (0.108) (0.146) (0.108) (0.146) (0.108) (0.146) (0.108)
Single father -0.276 -0.186 -0.314 -0.201 -0.312 -0.195 -0.308 -0.218
(0.444) (0.304) (0.442) (0.303) (0.441) (0.301) (0.442) (0.303)
Other family structure 0.066 -0.017 0.080 -0.011 0.086 0.001 0.096 0.007
(0.271) (0.208) (0.270) (0.207) (0.270) (0.207) (0.270) (0.207)
Peer Level Measures
Parent Education High School or Less 0.037 0.033*
(0.023) (0.016)
School Level Measures
Parent Education High School or Less 0.025*** 0.017*** 0.024*** 0.015*** 0.021** 0.012**
(0.005) (0.004) (0.006) (0.004) (0.006) (0.004)
Neighborhood Level Risk
Adult Education Less than High School 0.003 0.002 0.003 0.002
(0.004) (0.003) (0.004) (0.003)
Proportion of Female Headed -0.001 0.000 -0.001 -0.001
Households (0.009) (0.007) (0.009) (0.007)
Racial Dispersion 0.036 0.038 0.036 0.038
(0.024) (0.019) (0.024) (0.019)
Urban Block Group -0.019 -0.119 -0.018 -0.133
(0.128) (0.096) (0.129) (0.096)
Constant -2.311*** -1.314*** -3.948*** -2.783*** -4.840*** -3.385*** -4.872*** -3.382*** -4.828*** -3.350***
(0.075) (0.055) (0.580) (0.429) (0.596) (0.438) (0.598) (0.434) (0.598) (0.434)
Log Likelihood -1254.842 -2049.771 -1170.159 -1930.419 -1159.424 -1921.826 -1157.823 -1919.063 -1156.425 -1914.424
Variance Component
σ2µ (SE) 0.227 (0.089) 0.208 (0.056) 0.076 (0.065) 0.075 (0.042) 0.005 (0.034) 0.033 (0.031) 0.000 (0.000) 0.014 (0.032) 0.000 (0.000) 0.010 (0.032)
σ2µ, rescaled 0.747 0.684 0.251 0.246 0.018 0.108 0.000 0.044 0.000 0.034
ICC 0.065 0.059 0.023 0.022 0.002 0.010 0.000 0.004 0.000 0.003
Proportionate reduction in level-2 -------- -------- 66.4% 64.0% 97.6% 84.2% 100.0% 93.6% 100.0% 95.0%
variance (vs. Model 1)
* significant at .05 level Note: 
** significant at .01 level Standard errors are in parentheses
*** significant at .001 level Omitted categories are: race/ethnicity: white; family structure: two biological parents.
Equation includes missing data indicators; these are not shown above.
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Table 3.6. Multilevel Logistic Regression Results for Obese at Wave II and Wave III for Males (N=3,622)
                       Model 1                      Model 2                    Model 3                 Model 4               Model 5
Obese WII Obese WIII Obese WII Obese WIII Obese WII Obese WIII Obese WII Obese WIII Obese WII Obese WIII
Individual Level Measures
Race/Ethnicity
Non-Hispanic Black 0.144 0.124 0.233 0.165 0.063 0.073 0.065 0.071
(0.154) (0.122) (0.156) (0.122) (0.168) (0.133) (0.169) (0.134)
Hispanic 0.127 0.231 0.240 0.279 0.050 0.168 0.051 0.168
(0.167) (0.1289) (0.170) (0.129) (0.185) (0.143) (0.185) (0.143)
Asian -0.103 -0.004 0.059 0.073 -0.152 -0.045 -0.155 -0.045
(0.2378) (0.175) (0.245) (0.179) (0.258) (0.189) (0.258) (0.190)
Other -0.021 0.284 0.053 0.317 -0.142 0.210 -0.144 0.211
(0.504) (0.371) (0.504) (0.370) (0.509) (0.374) (0.509) (0.374)
Age at WI -0.033 0.081** -0.051 0.072* -0.054 0.071* -0.053 0.070*
(0.037) (0.028) (0.037) (0.029) (0.037) (0.028) (0.037) (0.09)
Parent Obese 1.199*** 1.006*** 1.185*** 1.000*** 1.181*** 0.998*** 1.181*** 0.999***
(0.118) (0.096) (0.118) (0.096) (0.118) (0.096) (0.118) (0.096)
Family Level Measures
Welfare Status and/or Poverty Status 0.099 0.016 0.052 -0.008 0.035 -0.018 0.035 -0.018
(0.126) (0.099) (0.127) (0.100) (0.128) (0.101) (0.128) (0.101)
Parent Education High School or Less 0.203 0.208* 0.106 0.158 0.080 0.140 0.082 0.141
(0.119) (0.091) (0.121) (0.093) (0.121) (0.093) (0.122) (0.094)
Family Structure
Step family 0.048 0.074 0.040 0.070 0.035 0.070 0.036 0.070
(0.156) (0.118) (0.156) (0.118) (0.156) (0.118) (0.156) (0.118)
Single mother 0.232 0.041 0.240 0.044 0.220 0.037 0.220 0.037
(0.147) (0.119) (0.147) (0.119) (0.147) (0.119) (0.147) (0.119)
Single father -0.006 0.115 0.008 0.122 -0.009 0.117 -0.010 0.118
(0.333) (0.245) (0.334) (0.245) (0.334) (0.245) (0.334) (0.245)
Other family structure 0.098 0.289 0.095 0.286 0.057 0.271 0.055 0.270
(0.328) (0.236) (0.327) (0.236) (0.328) (0.235) (0.328) (0.236)
Peer Level Measures
Parent Education Less than High School -0.003 -0.002
(0.023) (0.018)
School Level Measures
Parent Education Less than High School 0.021*** 0.010* 0.021** 0.009* 0.021** 0.009*
(0.006) (0.004) (0.006) (0.004) (0.006) (0.005)
Neighborhood Level Risk
Adult Education Less than High School 0.003 0.003 0.003 0.003
(0.004) (0.003) (0.004) (0.003)
Proportion of Female Headed 0.005 0.001 0.005 0.001
Households (0.009) (0.007) (0.009) (0.007)
Racial Dispersion 0.055* 0.032 0.055* 0.032
(0.027) (0.022) (0.027) (0.022)
Urban Block Group 0.102 0.020 0.104 0.019
(0.136) (0.104) (0.136) (0.104)
Constant -2.138*** -1.344*** -2.253*** -3.108*** -2.997*** -3.445*** -3.161*** -3.511*** -3.169*** -3.508***
(0.073) (0.053) (0.568) (0.441) (0.611) (0.466) (0.599) (0.462) (0.601) (0.463)
Log Likelihood -1285.348 -1882.416 -1227.556 -1815.701 -1220.646 -1812.7822 -1217.245 -1810.869 -1217.225 -1810.841
Variance Component
σ2µ (SE) 0.150 (0.056) 0.108 (0.040) 0.132 (0.060) 0.067 (0.034) 0.101 (0.063) 0.058 (0.034) 0.059 (0.048) 0.039 (0.028) 0.060 (0.049) 0.039 (0.028)
σ2µ, rescaled 0.493 0.341 0.433 0.221 0.332 0.189 0.196 0.129 0.198 0.129
ICC 0.044 0.031 0.038 0.020 0.030 0.017 0.018 0.012 0.018 0.012
Proportionate reduction in level-2 -------- -------- 12.2% 35.2% 32.7% 44.6% 60.2% 62.2% 60.2% 62.2%
variance (vs. Model 1)
* significant at .05 level Note: 
** significant at .01 level Standard errors are in parentheses
*** significant at .001 level Omitted categories are: race/ethnicity: white; family structure: two biological parents.
Equation includes missing data indicators; these are not shown above.
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THE INFLUENCE OF PARENTING PRACTICES AND BEHAVIORS IN THE 
RELATIONSHIP BETWEEN SOCIAL DISADVANTAGE AND PHYSICAL ACTIVITY 
IN THE TRANSITION TO YOUNG ADULTHOOD 
 
The transition to adulthood is an important period in the life course marked by 
demographic milestones in education, employment, residence, fertility and union formation 
(Rindfuss 1991).  The ability to make successful transitions from youth to adulthood requires 
parental and institutional support, as well as good physical health.  Young people with physical 
disabilities, chronic illness, or mental illness face difficulties in accomplishing the tasks of the 
transition to adulthood, such as achieving financial and residential independence.  Socially 
disadvantaged young people are especially at risk of facing difficulties in the transition to 
adulthood, because, in addition to other difficulties associated with low socioeconomic status 
(SES), they also have more health problems. (Osgood et al. 2005a; 2005b).  In recent decades, 
obesity has increased in the adolescent population (Ogden et al. 2002; 2006), serving as another 
barrier to successful transitions to adulthood.  Obese adolescents complete fewer years of 
education, are less likely to marry, and have a lower household income as adults, independent of 
their family’s socioeconomic status (Gortmaker et al. 1993; Sobal and Stunkard 1989).  Obesity 
is closely related to physical activity (Kumanyika et al. 2008).  Better understanding the social 
influences on physical activity may serve to explain the role of health in the transition to 
adulthood, especially for disadvantaged populations.  
Physical activity is a critical part of the energy balance equation. Low levels of physical 
activity contribute to overweight and obesity and the risk for cardiovascular disease, Type II 
diabetes, as well as a number of other chronic conditions (US DHHS 1996). Regular physical 
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activity declines dramatically during adolescence, especially among adolescent girls (Kimm et 
al. 2002; Nader 2008). 38% of adolescent girls and 24% of adolescent boys do not meet national 
recommendations for moderate to vigorous physical activity (US DHHS 1996; 2000). These low 
levels of physical activity among many adolescents have become a public health concern, 
especially as it relates to overweight and obesity (Hallal et al. 2006; Ogden, Carroll and Flegal 
2003).  Overweight and obesity among youth are increasing at an alarming rate in the United 
States, and have a direct link to youth population levels of physical activity (Kumanyika et al. 
2008). There is also evidence that physical activity trajectories track1 significantly from 
adolescence to young adulthood, having implications for health in adulthood (Raitakari et al. 
1994, Telama et al. 2005).   Therefore, understanding the determinants of physical activity in 
adolescence may be of critical importance in the prevention of obesity and its related chronic 
conditions in later in life.  
Heightening public health concern is the disproportionate levels of overweight and 
obesity and lower levels of physical activity among racial/ethnic minorities and individuals of 
low socioeconomic status (SES) (Harris, King and Gordon-Larsen 2005; Harris et al. 2006; 
Gordon-Larsen, McMurray and Popkin 2000; Kimm et al. 2002: Van Der Horst et al. 2007).  It is 
particularly important to understand the influences of adolescent physical activity for 
racial/ethnic minorities and individuals of low socioeconomic status to better understand and 
reduce racial/ethnic and socioeconomic disparities in physical activity and obesity in adolescence 
and adulthood. 
Family context plays a pivotal role in influencing developmental trajectories and health 
behaviors and outcomes in adolescence and in the transition to young adulthood (Baumrind 
                                                 
1 Tracking means to maintain a person’s rank order over time.  The tracking of physical activity trajectories means 
that one’s relative level of physical activity tends to last (or track) over time (Malina 1996).  
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1991; Bronte-Tinkew 2005; Collins et al. 2000; Harris, Furstenberg and Marmer 1998; Harris 
and Marmer 1996; NRC 2002; Riesch, Anderson and Krueger 2006; Steinberg 2001).  Parenting 
practices and behaviors are theoretically important predictors of child outcomes and research has 
consistently shown that parents serve an important role in influencing child and adolescent 
physical activity and other health behaviors related to obesity in childhood, adolescence and the 
transition to adulthood (Adkins et al. 2004; Birch and Fisher 1998; Crossman, Sullivan and 
Benin 2006; Davison and Birch 2001; Davison, Francis and Birch 2005; Hart, Bishop and Truby 
2003; Mattocks 2007; Moore et al. 1991; Rhee et al. 2006; Robinson et al. 2001; Sallis, 
Prochaska and Taylor 2000; Van Der Horst et al. 2007).   
Parenting behavior may serve as a particularly important determinant of adolescent 
physical activity to study in poor families, because there is a well-established negative link 
between socioeconomic disadvantage and physical activity outcomes for adolescents and adults 
(Brownson, Tegan and Luke 2005; Gordon-Larsen, Nelson and Popkin 2004; Gordon-Larsen et 
al. 2000), and because disadvantage can operate via parenting styles and practices (Aber et al. 
1997; Brooks-Gunn and Duncan 1997; Conger and Donnellan 2007; Crosnoe, Mistry and Elder 
2002; Elder et al. 1995; Grant et al. 2003; Harris and Guo 2000; Lareau 2002; 2003; McLeod 
and Shanahan 1993; McLoyd 1998; Smetana, Campione-Barr and Metzger 2006; Mistry et al. 
2002). Parenting may be an important pathway through which SES influences physical activity 
in adolescence and the transition to adulthood. Family disadvantage affects parenting behaviors 
in multiple ways.  Disadvantaged parents may not have resources, such as adequate health 
information, time to engage with their children in physical activity or monitor their children’s 
inactivity, or money for children to be able to engage in organized activities. This lack of 
resources, in addition to economic insecurity, may lead to parenting practices that discourage 
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physical activity and encourage inactivity. 
Although a growing amount of empirical research supports the idea that parenting 
practices mediate the relationship between poverty and various child outcomes (for reviews see 
Aber et al. 1997; Brooks-Gunn and Duncan 1997; Conger and Donnellan 2007; Hoff, Laursen 
and Tardiff 2002; McLoyd 1998), these relationships have not been investigated for physical 
activity outcomes. In addition, research has not investigated the longer term effects of parenting 
in adolescence on physical activity in young adulthood.  Parental influences on adolescent health 
behavior are crucial, because they set up health trajectories that determine health patterns in later 
adulthood.  Low levels of physical activity in adolescence track into young adulthood.  Better 
understanding how disadvantage influences parenting in ways that affect both adolescent 
physical activity and subsequent young adult physical activity will provide important 
information on how health disparities are created and track over time.    
Using nationally representative data from the National Longitudinal Study of Adolescent 
Health (Add Health), this chapter will investigate the mediating role of parenting practices in the 
relationship between social disadvantage and physical activity patterns in the transition from 
adolescence into young adulthood.  
The specific aims of this chapter are to: 
(1) Create measures of parenting styles and behaviors. 
(2) Determine how parenting styles/behaviors differ by race/ethnicity, SES and sex. 
(3) Investigate the relationships between different parenting practices and styles and physical 
activity patterns. 
(4) Within a longitudinal framework, determine if parenting style/practices play a role in 
mediating the relationship between SES and physical activity patterns from adolescence and into 
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young adulthood. 
This analysis will determine whether and which parenting practices play a role in 
mediating the relationship between poverty in adolescence on physical activity patterns over 
time. This research will measure multiple dimensions of parenting practices and behaviors that 
represent various pathways through which parenting may operate to mediate the relationship 
between poverty and physical activity outcomes in adolescence and the transition to young 
adulthood. As a result, this paper will be able to decipher what elements of parenting practices 
are most salient in linking disadvantage in adolescence to physical activity patterns in the 
transition from adolescence to young adulthood.   
 
Previous Research on Parenting and Physical Activity 
Parents play a central role in influencing adolescents’ physical activity (Lindsay et al. 
2006; Sallis et al. 2000). Their behaviors, attitudes, and beliefs substantially affect many of their 
children’s health behaviors, including physical activity (Gustafson and Rhodes 2006; Lindsay et 
al. 2006; Pugliese and Tinsley 2007; Sallis et al. 2006). Parents help to determine their children’s 
access and opportunities for physical activity, they support and promote (or discourage) physical 
activity, and they serve as role models for physical activity (Davison et al. 2005).  Parents also 
help to create intimate and cohesive family contexts that promote physical activity (Kuo et al. 
2007; Ornelas, Perreira and Ayala 2007). 
Previous research indicates that children and adolescents engage in higher amounts of 
physical activity when supported by their parents, via the encouragement parents provide their 
children to be physically active, the time parents spend with their children engaging in physical 
activity, the provision of transportation to physical activities by parents, and the time parents 
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spend watching their children engage in physical activities and monitoring other activities related 
to physical activity, such as TV viewing (Adkins et al. 2004; Bauer et al. 2008; Davison, Cutting 
and Birch 2003; Gustafson and Rhodes 2006; Heitzler et al. 2006; King, Tergerson and Wilson 
2008; McGuire et al. 2002; Neumark-Sztainer et al. 2003; Norman et al. 2005;  Prochaska, 
Rodgers and Sallis 2002; Pugliese and Tinsley 2007; Sallis et al. 1992; 1999; 2000; Trost et al. 
2003; Van Der Horst et al. 2007). 
As socializing agents, parents serve as role models that influence the physical activity 
behaviors of their children (Anderssen, Wold and Torsheim 2006).  Exposure to physically 
active role models provides support for remaining active and helps to establish positive social 
norms for exercise (Garcia et al. 1995). However, evidence for this relationship is complex and 
sometimes inconsistent (Sallis and Owen 1999; Trost et al. 2003). For example, although many 
(but not all) studies report a positive correlation between parental and child physical activity 
levels, when other forms of parental influence are considered along with parental physical 
activity, the importance of parental role modeling is reduced.  And, other measures of parental 
behavior, such as parental encouragement, emerge as more important predictors of child physical 
activity (Brustad 1996; Dempsey, Kimiecik and Horn 1993).  In addition to these measures, 
research has also found that family intimacy and cohesion, such as parental communication, 
monitoring and warmth and engagement in social and recreational activities are also related to 
physical activity (Kuo et al. 2007; Ornelas et al. 2007).  Parental communication and monitoring 
serve to channel children into health promoting activities, such as physical activity. Parental 
warmth and engagement increase levels of perceived confidence in their children, which is a 
psychosocial correlate of activity behavior (Kimiecik, Horn and Shurin 1996). 
In summary, research indicates many possible pathways through which parenting can 
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promote physical activity.  In addition to role modeling and active support of physical activity, 
parental practices and behaviors that facilitate parent-child interaction and cohesion also have an 
important influence on physical activity.  Racial/Ethnic minority and disadvantaged parents may 
face unique social circumstances that affect parenting practices and behaviors, which may have 
important implications on adolescent physical activity outcomes. These issues are addressed 
below. 
 
The Influence of Disadvantage and Race/Ethnicity on Parenting Practices 
Parent-child interactions are an important aspect of a child’s social environment and have 
profound direct and indirect influences on children’s development and health behaviors well into 
adolescence (Baumrind 1991; Birch and Fisher 1998; Collins et al. 2000; Elder 1999; Harris et 
al. 1998; Harris and Marmer 1996; NRC 2004).  Parenting styles and practices differ by 
race/ethnicity (García Coll and Pachter 2002; Steinberg et al. 1992; Wu et al. 2003) and SES 
(Burton and Jarrett 2000; Elder et al. 1995; Hoff et al. 2002; Lareau 2002; Pinderhughes et al. 
2001).  The effectiveness of parenting styles and behaviors on child outcomes may also differ 
across cultural and socioeconomic groups (Baumrind 1972; García Coll and Pachter 2002; 
Darling and Steinberg 1993).   
There are a number of reasons why parenting practices are influenced by socioeconomic 
status and race/ethnicity. Poor adults encounter a larger number of chronic conditions and 
negative life events than nonpoor adults.  Work and income instability, inability to pay bills, food 
insecurity, poor housing, and lack of other basic needs characterize everyday life for many poor 
families (McLoyd 1998). Ethnic minority parents, especially African American parents, are 
disproportionately impoverished because they are overrepresented among the low paid and 
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unemployed and in single-parent homes (Iceland 2003).  In addition, poor blacks enter poverty 
with fewer economic resources (McLoyd 1990) and are more likely than poor whites to live in 
isolated urban ghettos (Wilson 1987), which increases the severity of economic deprivation.  
These disadvantaged environments lead to stressful exposures that have serious implications for 
parenting practices. 
 
The Family Process Model 
The family process model (Conger et al. 2002; Conger and Conger 2002; Conger and 
Donnellan 2007; Elder 1999; McLoyd 1990, 1998) provides an important framework to 
understand the role disadvantage plays in influencing how parents interact with their children. 
The family process model is a framework originating from the child and adolescent development 
and social psychology literature, which argues that some economic disadvantage is filtered 
through family dynamics.  More specifically, the model provides for a specific pathway through 
which economic hardships of daily life (e.g. low income and unstable work) result in felt 
economic pressures (e.g. unmet material needs; inability to pay bills), which lead to emotional 
distress and lack of confidence and self-efficacy, adversely affecting parenting.  Because parents 
become consumed by their economic problems, they become less involved in their children’s 
daily activities, they demonstrate less affection toward their children, and are more harsh, 
irritable, and inconsistent in their disciplinary practices (Conger and Donnellan 2007).  Previous 
research provides evidence that negative life events and poverty heighten inconsistent, punitive 
and harsh parenting and less parental investment and affection (Brooks-Gunn and Duncan 1997; 
Grant et al. 2003; Elder et al. 1995; McLoyd 1998; Pinderhughes et al. 2000) and that this 
relationship is similar in both white and black families (Conger et al. 2002).  However, 
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associations between socioeconomic status and poor monitoring and supervision of children have 
been less consistent (Hoff et al. 2002). 
 
Ethnic and Minority Parenting 
Ethnic minority parenting has been an understudied area in the parenting literature.  
However, there are some unique conditions under which ethnic minority parents must operate.  
As discussed above, ethnic minority parents are not only disproportionately poor and segregated, 
but their everyday lives are also influenced by their cultural orientations and by racism.  Because 
of this, it is difficult to disentangle what aspects of minority parenting are influenced by social 
class (many ethnic minority families are poor), cultural orientation (parents may have different 
childrearing customs given their different cultural heritage from the majority), or minority status 
(the impact of being in the non-majority group due to racism and other factors) (García Coll and 
Pachter 2002; McLoyd 1990; 1998).  
Despite these complexities, cultural traditions unique to each racial/ethnic group do 
influence parenting practices, beliefs and attitudes.  For example, African Americans and 
Hispanics have different conceptions of a healthy body weight, and may not encourage their 
children who are overweight by medical standards to become more physically active because 
they are not overweight by their cultural standards (Harris and Koehler 1993; Kumanyika and 
Grier 2006).  In addition, cultural attitudes that predispose children to sedentary leisure time 
activities, such as television viewing, may also discourage physical activity (Airhihenbuwa 1995; 
Beech et al. 2004).These more nuanced aspects of minority parenting are difficult to capture in 
large-scale surveys but have important implications for child outcomes (García Coll and Patcher 
2002).  Minority parenting, like all parenting, must be studied in the context in which it occurs 
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(García Coll and Patcher 2002; Kaufman and Karpati 2007).  For the purposes of this paper, the 
context of most relevance is social disadvantage. 
It is important to note that not all aspects of family life and parenting are influenced by 
socioeconomic status (García Coll and Patcher 2002; Lareau 2002).  All parents share universal 
goals of parenting based on their need to enable their children to successfully transition from 
complete dependency in childhood to relative self-sufficiency as an adult.  These goals include 
providing an environment that enables successful development, ensuring their children’s 
physical safety and modeling and teaching normative social values (LeVine 1977).  How these 
goals are accomplished (or fail to be accomplished) are influenced by economic resources and 
cultural orientation, as well as other factors. 
This discussion of socioeconomic disadvantage, race/ethnicity, and parenting practices 
highlights the need for research to determine how economic disadvantage is related to physical 
activity through the influence of parenting practices, while controlling for the effects of 
race/ethnicity.  
 
The Mediating Role of Parental Practices  
Parents can influence their children’s physical activity in several ways.  They can 
encourage and support their children’s physical activity through parent-child communication and 
emotional support in ways that encourage competence. They can play an instrumental role to 
facilitate physical activity such as providing transportation and access to organized sports. 
Parents can also serve as healthy physically active role models by engaging in physical activity 
with their children, such as walking or playing a sport and involvement in physical activities 
such as coaching and watching their children at sports events.  In addition, parents can also 
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monitor their children’s activity and inactivity (Anderson and Butcher 2006; Davison and Birch 
2001; Gustafson and Rhodes 2006; Sallis et al. 2000; Lindsay et al. 2006; Pugliese and Tinsely 
2007; Van Der Horst et al. 2007).  Socioeconomic status is related to all of these aspects of 
parenting with implications for the health and well-being of children.    
 
The Family Process Model 
As discussed earlier, the family process model has been used to link negative parenting 
practices due to economic disadvantage to adverse child outcomes in education, mental and 
physical health.  It has also been used to examine whether behaviors and attitudes of parents link 
disadvantage in adolescence to outcomes in young adulthood (e.g., Crosnoe et al. 2002). This 
research has found that the negative parenting practices of poor parents sometimes have 
detrimental effects on children’s development, behavior, educational success and mental and 
physical health in childhood and adulthood.   
Although family process models have been used extensively in social psychology and 
developmental research, they have not been used to examine health behaviors related to obesity 
such as physical activity.  However, certain parenting practices due to lack of economic 
resources and stress may affect physical activity outcomes for adolescents that endure into young 
adulthood.  If disadvantaged parents’ ability to control and monitor their children is reduced, 
they might not be able to ensure that their children are engaging in physical activity, rather than 
watching TV or partaking in other sedentary behaviors, which are unhealthy habits that can carry 
into adulthood (Gordon-Larsen et al. 2004; Pate et al. 1999; Thompson, Humbert and Mirwald 
2003).  Low parent-child communication due to disadvantage may diminish parents’ ability to 
facilitate children’s physical activity and feelings of competence and self-efficacy.  For example, 
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through communication a parent can encourage his/her child to try out for the team or ask to play 
a game of soccer with the neighborhood kids.  A child of a parent who does not communicate or 
share closeness with his/her child might never build the confidence to engage in such activities. 
Socialization Theory 
Socialization theory provides another framework for the ways in which parenting 
processes are linked to physical activity outcomes.  The socialization perspective views the 
family as the central source of socialization in the lives of children (Maccoby 1992).  Parents 
serve as socializing agents and role models and their presence, parenting skills and relations with 
their children have an important influence on child outcomes (McLanahan, Astone and Marks 
1991).  In early childhood, teaching children socially-appropriate values and behavior is the main 
task of socialization. In later childhood as children move into adolescence, children are provided 
with more autonomy and are allowed to play a larger role in decision-making.  Parents help their 
teens to engage in proper decisions and behaviors by using parenting elements such as 
monitoring, supervision and control.  In addition socialization works via communicating and 
reasoning with adolescents as well as setting rules.  The transmission of values from parents to 
children is heavily influenced by stable, nurturing and accepting parent-child relations 
(McLanahan et al. 1991), especially in adolescence when peer influences become stronger. 
Previous research has supported the contention that authoritative parenting styles, 
characterized as a combination of attentiveness and affection with clear rules for correct 
behavior, are the most useful in supporting positive adolescent development, especially in 
regards to emotional adjustment (Baumrind 1972, Smetana et al. 2006).  Similar to research 
using the family process model, research based on socialization theory finds that parenting styles 
differ by socioeconomic status and race/ethnicity.  Poor parents and ethnic minority parents are 
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more likely to use an authoritarian parenting style, characterized by high levels of supervision, 
strictness and control and low levels of affection, than non-poor and white parents (Grant et al. 
2003; Spencer 1990; Vega 1990).  Other researchers argue that these typologies fail to take into 
account how the effectiveness of parenting styles might differ by socioeconomic status and 
race/ethnicity, especially when they are based on samples of white middle class families 
(Bradley 1998; Weiss 2002).  In fact, some researchers argue that highly restrictive authoritarian 
parenting styles may be a necessary parenting strategy in poor, unsafe high-risk neighborhoods 
where strict monitoring is necessary to protect children from an adverse social environment 
(Elder et al. 1995; Furstenberg et al. 1999).   
It should be noted that socialization theory and the family process model differ in how 
parenting processes are conceptualized to mediate the relationship between disadvantage and 
adolescent outcomes.  The family process model contends that economic strains and stress due to 
economic hardship inevitably lead to diminished parenting skills and ineffective parenting 
practices that negatively affect children.  Socialization theory argues that poor parents 
deliberately engage in certain practices that they feel will help to protect their children from and 
overcome the risks in their environment and hopefully lead to positive development.  In regards 
to physical activity outcomes, highly restrictive parenting, even as a strategy to protect children 
from neighborhood risk, may be more detrimental to adolescents if it prevents or reduces their 
ability to engage in physical activity.    
In addition, because socialization theory identifies parents as role models that expose and 
teach their children norms of behaviors, parents who are inactive and/or obese may serve to 
reduce or impede physical activity in their children.  Role models shape the perceptions of 
adolescents and young adults regarding current and future lifestyles (Maccoby 1992).  As 
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models, they support and reinforce the acquisition and maintenance of exercise behaviors or lack 
thereof (Lindsay et al. 2006). If a child lives with parents who fail to exercise and engage in 
sedentary behavior, youth are likely to mimic the lifestyles they see and retain these habits into 
adulthood (Fogelholm et al. 1999; McGuire et al. 2002).  Because poverty is associated with an 
increased risk of obesity in all age groups, poor parents are also more likely to be obese and 
inactive, and, therefore, model unhealthy behaviors.  
 
Social Capital 
Another avenue of socialization important to parent-child relations is represented by the 
theoretical concept of social capital.  Coleman’s (1988) concept of social capital captures the 
resources embedded in the context of social relationships and ties that facilitate action.  An 
important context of social relations, with strong implications for adolescent outcomes, is the 
family context.  Social capital in the family is dependent upon parent-child relations.  The quality 
and quantity of relations between adolescents and their parent facilitate healthy behaviors and 
can be seen as a social capital resource. A parent’s time, attention and affection are important 
dimensions of parent-child relationships that will benefit children (Bourdieu 1985).  Parents 
would be ineffective in encouraging positive healthy behaviors such as physical activity if they 
did not share close emotional bonds with their children.  Opportunities to engage in physical 
activities as a family or discuss the importance of staying active would not occur without shared 
activities and time together. Within the family context, these social capital resources facilitate 
healthy behavior in children by serving as a source of family support and social control.  As 
discussed earlier, poverty diminishes a parent’s ability to spend time with children, share 
closeness or communicate. 
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Summary 
The family process model and theories of parenting styles, role-modeling and social 
capital all highlight the important ways that that parents’ behavior and practices can mediate the 
relationship between disadvantage and physical activity outcomes.  Poverty not only limits the 
material resources parents can provide their children to engage in healthy behavior but it affects 
parents’ ability to communicate, discipline and monitor their children, advocate for them and 
model healthy lifestyles.  Together these theoretical frameworks will serve to guide the 
conceptualization of how the behaviors and practices of parents link disadvantage in adolescence 
to physical activity outcomes in adolescence and in the transition into young adulthood. 
 
Conceptual Model 
The conceptual model (see Figure 4.1) provides the longitudinal relationship between 
poverty status and change in physical activity from adolescence into young adulthood.  In this 
conceptual model, parenting practices and styles during adolescence mediate the relationship 
between disadvantage and change in physical activity from adolescence into young adulthood.  
Adolescents either increase or decrease their levels of physical activity or maintain medium/high 
or low levels of physical activity into adulthood.  Poverty is conceptualized as having enduring 
effects on physical activity through parenting practices. Data from all three waves in Add Health 
are utilized, where poverty status is measured in childhood and adolescence, parenting practices 
and behaviors are measured in adolescence (Wave I), and physical activity trajectories are 
constructed from data in adolescence (Wave II) and young adulthood (Wave III).  All controls 
are measured at Wave I, the first data point in adolescence.   
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Data 
Data come from the National Longitudinal Study of Adolescent Health (Add Health), 
which is an ongoing nationally representative, school-based study of adolescents in grades 7 to 
12 that began in 1994.   It was designed to explore the causes of health-related behaviors, with an 
emphasis on the influence of social context.  In 1994 Add Health administered an In-School 
Questionnaire to every student attending school from a nationally representative sample of 
schools. A sample of 80 high schools and 52 middle schools from the U.S. was selected using a 
stratified cluster design. A subsample of individuals in these schools participated in the In-Home 
Interview in 1995 (Wave I), given an average of eight months after the In-School Survey, and 
again in 1996 (Wave II).  In Wave III (2001-02), Wave I respondents were re-interviewed.    
A parent, generally the mother, was also interviewed in Wave I.  In-home adolescent 
questionnaires were administered by computer-assisted personal-interview (CAPI), as well as 
computer-assisted self-interview (CASI) for more sensitive questions.  Ultimately, 20,745 in-
home interviews were completed in Wave I; 17,713 parents answered child specific questions 
and 17,669 answered parent specific questions (more than one child was interviewed in some 
households).   14,738 in-home interviews were completed in Wave II (the seniors in Wave I were 
not followed).   In Wave III 15,197 eligible original Wave I respondents completed the survey.  
In Wave I (WI), the age of participants ranged from 12 to 19 years, in Wave II (WII) from 13 to 
20 years and Wave III (WIII) from 18 to 26 years.   
Over 70% of the schools originally selected for the survey participated.   Of the 
adolescents sub-sampled for the in-home questionnaires, 78.9% participated in WI.  Parent 
interviews are available for 85% of these respondents.  Of those eligible for participation in WII, 
88.2% completed in-home interviews.  Of those eligible for participation in WII, 77.4% 
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completed in-home interviews.  
The fact that the data set is longitudinal and nationally representative, with extensive 
measures of socioeconomic status, health, family structure, composition and social interaction, 
race and ethnicity among other factors, makes it an ideal data set to investigate the relationship 
between disadvantage and physical activity in adolescence.  Harris and colleagues (2003) 
provide a more detailed description on the Add Health Study. 
This study uses data from the Wave I In -Home and Parent Questionnaires as well as the 
follow-up Wave II and III surveys.  This analysis is therefore limited to adolescents who 
participated in all three waves of the study and have completed Parent Questionnaires.  
Exclusions included seriously disabled respondents and pregnant females.  After applying these 
data constraints and deleting the cases with missing data on covariates, the final study sample 
contains 8,109 (4,195 females and 3,914 males) respondents.2 
 
Measures 
Table 4.1 provides means and standard errors of all measures used in this analysis for the 
total sample and by sex. 
 
Control Measures 
Race/Ethnicity:  Add Health allows for rich detail in measures of race and ethnicity.  
Race/ethnicity is self-reported at Wave I and is classified into five race and ethnic groups: non-
Hispanic white (reference group), non-Hispanic black, Hispanic, Asian, or other racial/ethnic 
group. I control for race/ethnicity because of its possible confounding effects with 
                                                 
2 Seniors at Wave I were not followed up in Wave II as part of the design of Add Health and thus the analysis 
sample is younger than at Wave I.  Missing from the analysis sample are respondents who did not have a completed 
parent questionnaire (therefore, there are fewer immigrants in the sample).   
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socioeconomic status. 
Sex: This measure is constructed from responses in the Wave I In-Home Questionnaire.  This 
measure was crosschecked with WII and WIII responses.  Research consistently shows that 
females exhibit lower levels of physical activity than males and that parental support differs by 
sex (Gustafson and Rhodes 2006).  
Age:  Age is a continuous measure of self-reported age at WI.  Age ranges from 11 to 21 years 
of age. Levels of physical activity decrease with age (Davison and Birch 2001; Harris et al. 2006; 
Sallis et al. 2000). 
Maternal Work Status:  Maternal work status is measured by whether the mother worked full 
time using both WI respondent and parent reports.  Respondents were asked to report if their 
mother worked for pay and approximately how many hours a week.  Mothers who worked 35 
hours or more per work were coded as working full time.  For those adolescent reports that were 
missing on mother’s work status, the parent reports of work status from the parent questionnaire 
was used.  The parent and adolescent reports of mother’s work status was also cross-checked for 
validity for cases with data from both interviews (giving preference to the parent report if 
inconsistent).  Consistent with Census data, 58% of the adolescents at Wave I had a mother who 
worked full-time. 
Maternal work status serves as a proxy for presence in the home.  Mothers who work, 
especially if they work full-time, are less able to monitor their children due to a decrease in 
maternal presence and availability during the day (Jacobson and Crockett 2000).  Because it is 
mainly the mother who supervises children’s activities during the day, since a majority of fathers 
(in two parent households) work full time, monitoring is more affected by the mother’s work 
status (Seltzer 1994).   Poor working mothers, in particular, are often in difficult and unstable 
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work situations that often increase stress and decrease maternal availability, which reduce 
parental monitoring and involvement, weakens mother-youth communication and thus increases 
youth risk (Morris et al. 2001).  Poor working mothers may not be able to take an active role in 
the decision making for their child's choice of physical activities because of time constraints due 
to workload and/or the stress associated with being in poverty.   
Family Size: Family size is measured by using the respondent’s reported count of number of 
siblings from Wave I Household Roster (thus, only siblings present in the household at Wave I).  
Family size can influence the ability of parents to monitor their children and the time they can 
devote to each of their children’s activities.  The mean number of siblings at WI was 1.58. 
Extended Family: Extended family is a categorical measure indicating if the respondent was 
living with an extended family member at WI.  It is measured by using the respondent reports of 
living with a grandparent, great grandparent, aunt, uncle, cousin or other relative from the WI 
Household Roster.  The presence of extended family may influence the ability of parents to 
monitor their children and the time they devote to each of their children’s activities.  Extended 
family either help in parenting the children in the household or serve as an additional caretaking 
responsibility to the parent. 10% of the sample lived with extended family at WI. 
Parent Obese: Using self-reports from the Parent In-Home Questionnaire, a respondent was 
coded as having an obese parent if either their biological mother and/or biological father were 
reported as being obese. Parental obesity is used as a control to account for the genetic 
predisposition for engaging in low levels of physical activity under the assumption that obesity is 
associated with less physical activity (Lauderdale et al. 1997). In addition, it serves as a proxy 
for parental role-modeling of low levels of physical activity, or some combination of genetic 
propensity and environmental risk. 23% of the sample has an obese parent.  
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Socioeconomic Disadvantage 
Socioeconomic disadvantage is measured in two ways using welfare/poverty status and 
parent education.  Family structure is used as a control.  Although welfare/poverty status 
provides a more direct measure of deprivation than education, education is a socioeconomic 
indicator that is particularly likely to capture aspects of behavior and lifestyle (Shavers 2007).  
People with higher education levels have a greater awareness of health issues and are better able 
to make healthy choices and facilitate opportunities for physical activity. Parental education may 
also affect parental monitoring, with more educated parents doing a better job at monitoring their 
children (Lareau 2002), especially behaviors that directly relate to physical activity.  This is 
especially relevant during adolescence when future lifestyle and health-related behaviors are 
often established.  
Welfare/Poverty Status: Welfare/Poverty status is a dichotomous indicator of any welfare 
receipt before the age of eighteen or family income less than poverty level.  This measure is 
constructed from data on the family’s receipt of public assistance or welfare from WI and WII 
during adolescence in combination with a retrospective report at WIII on the receipt of welfare 
and public assistance prior to the age of eighteen.  Using data from the WI Parent Questionnaire 
on reported annual income from 1994, family income is categorized as below poverty level if 
income was less than $16,000 (roughly the poverty level for a family of four in 1994).  I chose a 
welfare- and income-based measure of poverty over an only income-based measure due to the 
large proportion of missing data on income (≈ 20%).  About 28% percent of the total sample 
received welfare prior to the age of eighteen and/or was living below poverty at WI. 
Parental Education High School Diploma (or Equivalent) or Less:  Using data from the 
Wave I Parent Questionnaire, parents’ education is measured as the higher of either mother’s or 
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father’s education.  A respondent is considered disadvantaged if their highest educated parent has 
high school degree or equivalent (i.e., GED) or less. I substituted missing parental reports of 
education with adolescent reports of their parents’ education.  About 62% of the sample has a 
parent with a high school degree or less.3   
Family Structure: There is rich detail on family of origin living arrangements.  Adolescents are 
classified as those who live with two biological or adoptive parents (reference category), a 
stepfamily (biological mother and step father or a biological father and step mother), single 
mother, single father, and surrogate or foster parents (including grandparents, aunts and uncles, 
other adult relatives, or nonrelative adults).  I control for family structure because of its possible 
confounding effects with socioeconomic status. In addition, the presence of only one parent in a 
household reflects a lower ability to provide monitoring of children’s activities and less time and 
parental presence to serve as role-models and socialize children in a way that can form valuable 
parent-child relations (Amato 1993; McLanahan 1997). 
 
Parenting Practices 
Two dimensions of parenting practices will be measured for this analysis: parental 
control (supervision and monitoring) and parent-child relations (parental-child activity sharing, 
shared decision making, share meals, parental-child communication, and parental closeness and 
warmth).  Each dimension is represented by multiple measures. These measures draw from the 
previous work of Harris and Ryan (1999) and Ryan (2001) and reflect socialization and social 
capital theories of parenting, as well as instrumental measures of parenting that are influenced by 
                                                 
Although a majority of the sample has a parent with a high school degree or less (62%), this subgroup is still a 
population at risk of lower levels of physical activity, compared to individuals who have attained more than a high 
school degree.  Sensitivity analysis was performed using a measure of highest parent education as less than high 
school, similar results were found and measures using high school or less were stronger and more consistent. 
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poverty.  I will measure multiple dimensions of parenting because separate domains have 
important independent effects in influencing adolescent development and well being (Harris and 
Ryan 1999). All measures come from respondent reports at WI.   
Parental Control (Supervision and Monitoring): Parental control has two components: 
monitoring and supervision.  Parental monitoring is measured using a validated additive scale 
(Harris and Ryan 1999).  The scale (ranging from 0 to 7) is based upon seven items that ask if a 
respondent is permitted to make his/her own decisions about amount of TV watched, television 
shows viewed, what to eat, weeknight bedtime, weekend curfew, friends and clothes.  The index 
is reverse coded such that high measures indicate high control by the parent.  The supervision 
measure represents the amount of parental presence in the home.  Parental supervision is 
measured using an additive index (ranging from 0 to 3) that is based upon three questions that 
ask the respondent if a parent is present most or all of the time when he/she leaves for school in 
the morning, returns from school in the afternoon, and goes to sleep at night. 
Parent-Child Relations (Shared Activities, Shared Decision-Making, Shared Meals, Parent- 
Child Communication and Closeness and Warmth): Parent-child relations are represented by 
five separate measures: shared activities, shared decision-making, shared meals, communication, 
and closeness and warmth.  Shared activities is a count (ranging from 0 to 5) of the activities a 
parent and child did together in the previous four weeks including: attended sports events, gone 
shopping, attended religious or church events, gone to the movies and worked on a school 
project together.  Shared decision-making refers to a Likert scale measure of the extent to which 
the parent and child make decisions together regarding their child’s life, ranging from 1, 
“always” to 5, “never.”  The scale is reverse coded such that high measures indicate a higher 
frequency of shared decision-making.  This is the only parent-reported measure used in this 
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analysis. Shared dinners represents the frequency with which the adolescent and parent eat 
dinner together during the week (ranging from 0 to 7).  Parent-child communication is created by 
summing respondent reports of engaging in the following discussions with parents within the 
past 4 weeks: talking about school work or grades and talking about other things the respondent 
doing at school (ranging from 0 to 2).  The closeness indicator (ranging from 1 to 5) is a 
summary measure based upon the adolescent’s mean response to four items: level of closeness, 
satisfaction with relationship, if parent is warm and loving, and satisfaction with communication.  
These questions were asked separately for resident mothers and resident fathers.  For respondents 
living in a two-parent- household the average of responses for both parents is used. The available 
response is used when the teen only lives with one parent. Questions about shared activities and 
parent-child communication were also asked for nonresident mothers and fathers.  For 
individuals who reported activities with their nonresident parents these responses were averaged 
with the responses for resident parents. 
Because some of the items used to construct these parenting measures have not been 
directly linked to physical activity outcomes in the literature, bivariate relationships between 
these items and physical activity will initially be explored. 
Physical Activity Trajectories 
Physical activity is measured by a standard physical activity behavior recall in Add 
Health that is similar, although not identical, to other self-report questionnaires that have been 
used and validated in other large-scale epidemiological studies (Andersen et al. 1998; Sallis et al. 
1993).  In WII and WIII, a series of questions ask about participation in moderate to vigorous 
physical activity (MVPA), including skating and cycling, exercise and active sports (5-8 
metabolic equivalents or METs), in units of times per week. One MET represents the energy 
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expenditure associated with quiet sitting. Each question represented a group of similar/related 
MVPA activities. Respondents indicated the number of times in which they engaged in moderate 
to vigorous physical activity for each group of activities according to the following four 
categories: 0; 1-2; 3-4; and 5+ times per week.  After converting the categorical frequency 
response into a metric frequency, the number of times that the respondent engaged in moderate 
to vigorous physical activity is then summed across the three groups of activities listed at WII.4  
The Wave III questionnaires added questions applicable to young adults (e.g., 
weightlifting, walking for exercise) in addition to the activities from the WII questionnaire, 
resulting in seven groups of activities.5  A standardized sum of MVPA was created to avoid 
reporting an artificial increase in reported activities levels in young adults resulting from the 
addition of these activities.  The total sum of MVPA reported in WIII was standardized to be 
equivalent to that of WII by dividing by the total number of groups of activities at WIII [7] and 
then multiplying by the total number of groups of activities in WII [3], similar to the approach 
used by Gordon-Larsen and colleagues (1999, 2004). 
Overall activity frequency was summed to determine total weekly MVPA at each wave.  
These sums were used to determine whether individuals met national recommendations for 
physical activity (Ainsworth et al. 1993) at each wave (five or more weekly bouts of MVPA).  At 
WII, when respondents were adolescents, 40% of females and 25% of males did not meet 
national recommendations for physical activity.  At WIII, when adolescents were young adults, 
these numbers increased to 89% and 79% respectively. The dependent variable contains four 
                                                 
4 In order to sum the frequencies of engaging in the 3 different groups of activities which are reported as categories 
of frequency, I assigned the midpoint of the range of frequency for each response category as follows:  the response 
category 1-2 was assigned 1.5; response category 3-4 was assigned 3.5; and response category 5 or more was 
assigned 6.  
5 At WIII response options were true frequency counts of activities ranging from 0 to 6, and 7 or more.  For the 
response category 7 or more, I assigned the value of 7. 
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trajectories that capture change and continuity in meeting national recommendations for physical 
activity from WII to WIII: Become Physically Active (WII < 5 weekly bouts of MVPA; WIII ≥ 5 
weekly bouts of MVPA) Stay Physically Active (WIII ≥ 5 weekly bouts of MVPA;); Become Not 
Physically Active (WII ≥ 5 weekly bouts of MVPA; WIII < 5 weekly bouts of MVPA); Stay Not 
Physically Active (WII < 5 weekly bouts of MVPA; WIII < 5 weekly bouts of MVPA). The 
percentage of individuals who become physically active is very small (3%).  Over 50% of males 
and females become not active in young adulthood.  
 
Analytical Approach 
All analyses will use STATA survey procedures with sampling weights to adjust for the 
clustered sample design and unequal probability of selection to ensure the results are nationally 
representative. Analysis will be guided by the four research aims of this chapter.  To explore 
variation in parenting practices, I will calculate mean levels of parental control and parent child 
relations by race/ethnicity, sex and SES subgroups.  
Bivariate logit models will then be used to determine the relationship between parenting 
styles/practices and the risk of not being physically active in adolescence and young adulthood 
(i.e., WII and WIII activity).  Exploratory analysis continues by using bivariate multinomial 
logistic regression models to test the relationship between parenting practices and the risk of 
becoming or staying not active from adolescence into young adulthood.   
Multinomial logistic regression is then employed to examine the relationships displayed 
in the conceptual model (Figure 4.1).  Multinomial regression is appropriate when the dependent 
variable is an unordered nominal variable with n categories.  The procedure estimates the log of 
the ratio of the probability of being in the nth category relative to a base category (stay active), 
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where the effects of independent variables are measured by the relative risk or odds (Long 1997).  
I focus on individuals who stay or become not active, because these groups are most at risk for 
becoming obese as well as developing other adverse health outcomes6. 
The fundamental model takes the form:  
ij
iJ
ij x
P
P β=⎥⎦
⎤⎢⎣
⎡log  
The model is generalized to J categories, with the running index j=1…, J.  Where Pij is the 
probability that individual i falls into category j and where xi  is a column vector of variables 
describing individual  and βj  is a row vector of coefficients for category j.  Note that each 
category is compared with the highest category J. 
Multivariate analysis begins with a baseline model of the relationship between family 
poverty (welfare/poverty status) and physical activity trajectories.  Model 2 enters parent 
education. Model 3 enters race/ethnicity to establish the relationship between family 
disadvantage and obesity independent of race/ethnicity.  Model 4 enters parenting measures to 
determine if parenting practices mediate the impact of poverty.  Before analyzing a model with 
all the parenting variables included, I will enter them individually in order to examine their 
separate effects on the poverty coefficient.  This approach will be used to more accurately 
determine which parenting elements act as mediators of poverty (Baron and Kenny 1986; Judd 
and Kenny 1981).  Model 5 enters control measures.  To the extent that parenting practices 
mediate the effects of poverty, we add to our understanding of the ways in which social 
disadvantage operates via parenting behaviors to influence physical activity trajectories from 
adolescence into young adulthood.  In a 6th model, I estimated interaction effects between 
parenting variables that remain significant in Model 5 and sex.  However, no interactions were 
                                                 
6 “Become active” is included as a category in the analysis, but results are not shown for this outcome. 
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significant and the results are not shown (but are available upon request). 
 
Results 
Parenting Differences 
Tables 4.2 to 4.4 provide means of the parenting measures by race/ethnicity (Table 4.2), 
sex (Table 4.3), welfare/poverty status and parental education (Table 4.4).  Below, I will focus 
most of the discussion of results on the differences in means that were found to be statistically 
significant. 
 
Parenting Differences by Race/Ethnicity 
  Mean levels of parental monitoring did not differ greatly by race/ethnicity (See Table 
4.2).7  Indeed, the only statistically significant differences were between whites and Asians, and 
white and Hispanics.  Both Hispanics (2.28) and Asians (2.23) had a higher mean level of 
monitoring compared to whites (1.97).  Blacks (2.32) experienced lower levels of parental 
supervision compared to whites (2.42) and Hispanics (2.47). 
Mean level of activities in which a respondent and parent engaged was higher for whites 
(1.56) compared to blacks (1.43) and Hispanics (1.38). There were no statistically significant 
differences in shared decision making by race.  African Americans (4.00) had the lowest mean 
level of shared dinner meals with parents compared to all other racial/ethnic groups. Whites had 
the highest mean level of shares meals (5.33). Mean levels of communication with parents about 
school were highest for Asians (1.25) compared to all other racial/ethnic groups.  There was no 
variation in closeness by race.  
                                                 
7 Although the “other” race category has a higher mean, it is difficult to interpret due to the small sample size and it 
is not statistically significant from any of the other races. 
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In summary, there was not substantial variation in parenting by race/ethnicity.  In terms 
of parental control, racial/ethnic minority parents engaged in higher levels of monitoring 
compared to whites.  However, African American adolescents experienced lower levels of 
supervision compared to whites and Hispanics.  In terms of parent-child relations, there were no 
statistically significant racial/ethnic differences in shared-decision making and closeness with 
parents.  Whites engaged in higher levels of activities and ate dinner more frequently with their 
parents compared to most of the other racial/ethnic groups, but Asians engaged in the highest 
level of communication about school with parents compared to everyone else. 
 
Parenting Differences by Sex 
Mean levels of parental monitoring or supervision did not differ by sex (See Table 4.3). 
In addition, there were no statistically significant differences by sex in levels of shared decision 
making, activities, eating dinner with parents or communication.  However, males (4.37) had 
higher levels of closeness with parents compared to females (4.20) and females (3.99) 
experienced higher levels of shared decision making with parents compared to males (3.93). 
 
Parenting Differences by Welfare/Poverty Status and Parent Education 
Welfare/Poverty Status 
There were no statistically significant differences by welfare/poverty status in levels of 
parental monitoring, supervision and shared decision making (See Table 4.4).  The poor engaged 
in lower mean levels of activities (1.30) and eating dinner (4.66) with parents compared to the 
non-poor (activities: 1.61 and dinners: 5.19).  There were lower levels of parent-child 
communication about school among the poor (1.03) compared to the non-poor (1.13).  The poor 
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(4.25) also had slightly lower levels of closeness with parents compared with the non-poor 
(4.30). 
In summary, although poverty status was not related to the parental control measures of 
monitoring or supervision and was not related to shared decision making, it was related to a 
number of parent-child relation measures, with poor parents engaging in less activities, meal-
sharing and communication with their children and having less close to their children compared 
to non-poor parents. 
 
Parent Education  
Similar to poverty status, there were no statistically significant differences by parental 
education in levels of monitoring and supervision (See Table 4.4).  There were differences in 
parent-child relations.  Respondents with parents whose education was a high school degree or 
less (1.39) had a lower mean level of shared activities compared to respondents with parents who 
earned more than a high school degree (1.71). Respondents with low parent education (LPE) 
(3.93) had slightly lower levels of shared decision making compared to non-LPE (4.00) 
respondents.  LPE (4.96) respondents ate dinner with their parents less than non-LPE (5.15) 
respondents. LPE (1.05) respondents had lower levels of parent communication compared to 
non-LPE (1.19) respondents.  Levels of parental closeness did not differ by parent education. 
In summary, parent education was not related to parental control or closeness.  However, 
LPE respondents engaged in lower levels of shared activities, shared decision making, shared 
dinners and communication compared to non-LPE respondents.   
 
Bivariate Associations between Disadvantage and Parenting with Physical Activity 
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Table 4.5 provides the bivariate relationships between disadvantage measures, parenting 
measures and static and longitudinal measures of physical activity at WII and WIII.  An odds 
ratio that is less than one for the “not active” category means there is a reduction in the 
likelihood of not being active or improved activity levels. An odds ratio of greater than one for 
the “not active” category indicates an increase in the likelihood of not being active and a 
reduction in levels of activity.  Measures of change in physical activity can be interpreted in a 
similar fashion, using the “stay active” category as the reference category.  
There was a negative relationship between welfare/poverty status and physical activity at 
WII and WIII.  There was also a negative relationship between LPE and physical activity at both 
waves.  Poor adolescents were 17% more likely to not be active at WII and 21% more likely to 
not be active at WIII than non-poor adolescents.  LPE adolescents were 30% more likely to not 
be active at WII and 28% more likely to not be active at WIII than non-LPE adolescents.  
Poverty and parent education were also related to longitudinal measures of physical activity.  
Poor adolescents were 22% more likely to become not active from WII to WIII and 38% more 
likely to stay not active from WII to WIII (relative to staying active) compared to non-poor 
adolescents.  LPE adolescents were 27% more likely to become not active from WII to WIII and 
58% more likely to stay not active from WII to WIII compare to non-LPE adolescents.   
Parenting measures were also related to physical activity outcomes. When comparing 
bivariate associations, parent-child relationship measures were more often associated with 
physical activity than parental control measures. Among parental control measures, monitoring 
was associated with physical activity at WII and staying not active from WII to WIII, with higher 
amounts of monitoring reducing the likelihood of not being active at WII and staying not active 
from WII to WIII.  For example, a one-unit increase in parental monitoring was associated with a 
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14% decrease in the likelihood of being not active at WII, and a 15%  decrease in the likelihood 
of staying not active between WII and WIII.  Supervision reduced the likelihood of staying 
active from WII to WIII.  Among the parent-child relations measures, shared activities, shared 
dinners, parent-child communication and closeness were related to physical activity at both 
waves.  Higher levels of activities, meals, parent-child communication and closeness reduced the 
likelihood of not being active at both waves.  Shared decision making was only related to 
physical activity at WII.  Parent-child activities, communication and closeness were also related 
to both longitudinal measures of physical activity.  Shared decision making and meals were only 
related to staying not active. 
These results reproduce previous research on the relationship between SES and physical 
activity and highlight the importance of parent behaviors on influencing physical activity in 
adolescence and young adulthood.  They also establish the potential for parenting behaviors to 
mediate family disadvantage effects on physical activity. These results also support previous 
research that show that education is more likely to capture aspects of behavior and lifestyle, such 
as physical activity, than income-based measures of socioeconomic status (Shavers 2007). 
 
Longitudinal Multinomial Logistic Regression Models 
Table 4.6 presents the multinomial logistic regression results for the main analysis.  
Model 1, which includes a measure of living below poverty or receiving welfare before the age 
of 18, replicates the descriptive results. Poor adolescents were 22% more likely to become not 
active from WII to WIII and 38% more likely to stay not active from WII to WIII (relative to 
staying active) compared to non-poor adolescents.  Once parental education was included in 
Model 2, the effects of poverty became insignificant.  LPE adolescents were 23% more likely to 
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become not active and 51% more likely to stay not active from WII to WIII.  These results 
suggest that the negative influence of income on physical activity works through parental 
education.  This also supports previous research that education has an independent effect on 
health, after controlling for income (Ross and Wu 1995).   
Model 3 included measures of race/ethnicity.  No measures of race/ethnicity were 
significantly related to physical activity when, poverty and education were included in the 
model.  The effect of parent education was also not reduced with the inclusion of the 
race/ethnicity measures.  Once parenting measures were included in Model 4, the effect of 
parental education on becoming not active became insignificant and the effect of parent 
education on staying not active reduced from 1.52 to 1.34. Among the parental control measures, 
parental monitoring was negatively associated with staying not active from WII to WIII.  Shared 
activities and closeness and warmth were negatively related to both staying not active and 
becoming not active from WII to WIII.   These results provide evidence that these parenting 
measures completely mediated the relationship between LPE and becoming not active from WII 
to WIII and partly mediated the relationship between LPE and staying not active from WII to 
WIII.    
Following the rules of mediation outlined by Judd and Kenny (1981) and Baron and 
Kenny (1986)8, shared activities completely mediated the relationship between LPE and 
becoming not active from WII to WIII, and shared activities, dinners, decision-making and 
                                                 
8 Baron and Kenny (1986) and Judd and Kenny (1981) rules of mediation require that: (1) There must be a 
significant relationship between the independent variable (i.e., LPE) and the dependent variable (i.e., physical 
activity) (See Table 3); (2) the relationship between the independent variable (i.e., LPE) and the mediator (i.e., 
parenting measure) must be significant (See Table 2C); (3) the relationship between the mediator (i.e., parenting 
measure) and the dependent variable  (i.e., physical activity) must be significant (See Table 3).  It should be noted 
that for complete mediation,  the independent variable (i.e., LPE) will no longer be significantly related to the 
dependent variable (i.e., physical activity) once the mediator is controlled for. 
 180
communication9  partly mediated the relationship between LPE and staying not active from WII 
to WIII.   Although closeness and parental monitoring were significant in Model 3, they cannot 
be mediators because there was no significant relationship between parental education and these 
parenting measures at the bivariate level (See Table 4.4).   
Model 5 includes controls for sex, age, family structure, family size, extended family, 
parental obesity and having a full-time working mother.  Females were more likely to become 
and stay not active from WII to WIII compared to males.  In addition, as age increased, the 
likelihood of staying not active also increased.  There were no other statistically significant 
relationships between the control measures and physical activity. The relationship between LPE 
and staying not active remained significant and the coefficient did not reduce in size.  Parental 
activities and closeness also remained significantly related to both staying and becoming not 
active.  The relationship between parental monitoring and physical activity became insignificant, 
suggesting that parental monitoring is related to these control variables.   Model 6 includes 
interaction terms between parent activities and sex, parental closeness and sex and parental 
monitoring and sex (results not shown).  These results were not significant, suggesting there was 
no differential effect of parenting on physical activity by sex.  
 
Discussion and Conclusion 
This paper investigated the mediating effects of parenting in the relationship between 
poverty and physical activity outcomes in the transition to adulthood, using a nationally 
representative, ethnically and socioeconomically diverse sample. This paper also created 
multiple measures of parental control and parent-child interactions and examined how these 
                                                 
9 Although shared dinners, communication and decision-making were not significant in Model 4, they were 
significantly related to physical activity at the bivariate level (See Table 3) and also with the inclusion of poverty 
and race/ethnicity (results not shown). 
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parenting measures differed by race/ethnicity, sex and SES.  Although there was interesting 
variation in parenting by race/ethnicity and sex, the most robust and consistent differences were 
by SES.  Higher SES parents engaged in higher levels of activities, meal sharing, shared 
decision-making, communication and closeness, compared to lower SES parents.  Level of 
parental control, measured by monitoring and supervision, did not vary by SES.     
Of the two SES measures used in the analysis, parental education was the only SES 
measure significantly related to physical activity, when both welfare/poverty status and parental 
education were included in the model.  This finding supports previous research that finds 
independent effects of education on health, after controlling for income (Ross and Wu 1995).  
Although both income and education are important components of SES, with independent effects 
on health, research has not been able to completely disentangle effects of income versus 
education (House et al. 1994).   It is argued that the effects of income and education may work 
via different causal pathways to affect health.  For example, in relation to physical activity, 
higher parental incomes can provide better access to recreational activities, such as sports, better 
schools with better quality exercise facilities and physical education programs, and better 
neighborhoods with access to parks and playground that facilitate physical activity. In contrast, 
better-educated parents have the knowledge and life skills to gain more ready access to resources 
and information that can promote their child’s physical activity (Adler and Newman 2002).  For 
example, higher educated parents might be more aware of the American Heart Associations’ 
recommendations for daily moderate to vigorous physical activity for children and adolescents 
and the multiple ways that they can promote physical activity (AHA 2009) than non-educated 
parents of similar income levels.  Research also finds that behavioral factors, such as lack of 
exercise, overeating, drinking and smoking, explain a large proportion of the relationship 
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between education and physical health (Mirowsky and Ross 2003; House et al. 1994).  More 
theoretical and empirical work will be needed to better disentangle education and income effects 
on health and health behavior. 
This paper also found that although measures of parental control did not mediate the 
relationship between LPE and physical activity, multiple measures of parent-child relations did 
mediate the relationship between LPE and physical activity.  Shared activities completely 
mediated the relationship between LPE and becoming not active from WII to WIII, and shared 
activities, dinners, decision-making and communication partly mediated the relationship between 
LPE and staying not active from WII to WIII.   Parental closeness and parental monitoring, were 
also related to staying not physically active, but did not serve to mediate the relationship between 
LPE and staying not physical activity.   These results highlight the importance of parent-child 
interactions in influencing physical activity outcomes.  In addition to instrumental support that 
parents  provide, such as providing transportation to recreational activities, spending time with 
children in activities unrelated to physical activity, such as talking about school, eating, shopping 
or making decisions, also help to positively influence child physical activity.  High levels of 
parent-child interaction increase children’s feelings of self-efficacy and competence (Lareau 
2002; 2003) that can translate into increased levels of physical activity. Disadvantaged parents 
engage in these activities less than more advantaged parents and engage in similar levels of 
monitoring and supervision as advantaged parents.  
The results support both the family process model (Conger et al. 2002; McLoyd 1990, 
1998) and socialization theory (Maccoby 1992).  Lower levels of parent-child interaction among 
LPE parent supports the family process model, which argues that poor parents have a diminished 
ability to facilitate communication and engage in activities with children due to stress. However, 
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the similar levels of supervision and monitoring of LPE parents compared to non-LPE parents, 
does not support the family process model, which would argue that LPE parents have less ability 
to monitor and supervise their children.  The similar levels of monitoring and supervision among 
low SES and higher SES parents does support socialization theory, which would argue that low 
SES parents might engage in levels of monitoring and supervision similar to or more than high 
SES parents, to protect their children from the risks in their environment and hopefully lead to 
positive development.  As discussed earlier, although these parenting strategies of monitoring 
and supervision might protect children from other health risk behaviors, such as teen pregnancy 
or drug use, it does not facilitate physical activity.  These results also support the importance of 
social capital within the family in the form of strong parent-child relations that help facilitate 
positive health behaviors of children.  Both the mediating and independent effects of parent-child 
interactions on physical activity support social capital theory (Bourdieu 1985).   
Other important demographic measures and measures of disadvantage, such as 
race/ethnicity, family structure, family size and presence of extended family members were not 
related to physical activity when education and income were also included in the model.  In 
addition, parental obesity, which was used as a proxy for role-modeling of physical activity (and 
genetic predisposition for physical activity), was not significant in the full models.  Previous 
research has found mixed evidence on the effects of parental role modeling of physical activity 
on their child’s activity (Sallis and Owen 1999; Trost et al. 2003).  The Add Health data do not 
contain sufficient information on parental behaviors to fully determine the existence of role-
modeling effects. The significant relationship between female gender and physical activity 
highlight important and known gender differences in physical activity.  Females exhibit lower 
levels of physical activity than males and parental support differs by sex (Gustafson and Rhodes 
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2006). However, the lack of significant interactions between sex and parenting measures used in 
this analysis indicate that the effect of parenting on physical activity does not differ by sex. 
Despite its contributions to the literature, this paper also has a number of limitations.  
Little is known about the causal processes that link economic hardship to child outcomes, 
especially outcomes that persist into adulthood.  Parenting practices cover only one of several 
important pathways between poverty in childhood and outcomes in childhood and later life 
(Brooks-Gunn and Duncan 1997).  Multiple pathways exist that should be further explored to 
better understand socioeconomic disparities in physical activity, such as elements of the school, 
peer and neighborhood context (e.g., school opportunities for physical activity, friends’ activity 
levels, neighborhood safety and physical environment). 
An important concern that merits attention is endogeneity bias (also called reverse 
causality).  Endogeneity bias occurs when important predictor variables are the result, rather than 
the cause, of the outcome of interest (Duncan, Magnuson and Ludwig 1999). In this proposed 
analysis, claims regarding causal direction cannot be made with certainty because characteristics 
of children may elicit certain modes of behavior from parents, rather than parenting practices 
influencing child outcomes. Because I am measuring parenting practices at WI and physical 
activity outcomes at WII and WIII, concerns about directionality are somewhat reduced.  
A selection issue of particular concern is that parental practices could also be influenced 
by child overweight status at WI.  I split the sample into those who were obese at WI and those 
who were not, and reran all models.  There were not many differences in the coefficients.  
However, descriptively, mean levels of parental control and parent child-interactions did differ 
slightly by obesity status at WI.  There were no particular patterns of differences in these 
relationships. I decided against controlling for obesity at WI or removing obese individuals from 
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the sample, because it would introduce additional biases to the sample.   
In addition to unmeasured characteristics of children, social selection bias may operate if 
parents hold unmeasured characteristics related to their overall level of functioning and 
competence that could affect both their parenting and their income-related activities. This would 
mean that the association between parental SES, parenting, and child and adolescent outcomes is 
spurious because it is caused by a third variable.  In this case both children’s development and 
SES emanate from unobserved parental characteristics.  The research consensus is that 
differences in child rearing by SES are partly due to the circumstances in which parents live and 
unmeasured characteristics of parents that affect their SES and parenting practices 
simultaneously (Conger and Donnelan 2007; Hoff et al. 2002).  While, again, I cannot make 
claims about causal impacts, I am mainly interested in whether parenting behaviors mediate 
some of the effects of poverty.  There is also a selection issue closely tied to the social contexts 
in which the parents and their children live. Physical activity and parenting practices are 
influenced by multiple levels of the social environment, beyond the family.  Parents choose to 
live in certain neighborhoods and enroll their kids in certain schools that facilitate or impede 
physical activity.  Bias is associated with unobserved characteristics of parents that affect their 
choices.  However, the many family SES and parenting behaviors I include in this analysis 
represent a large set of parenting characteristics that likely capture this selection.  Most analysis 
do not include the many and diverse parenting measures. 
What happens during the transition to adulthood has a great impact on young people’s 
futures. Better understanding the social influences of physical activity may serve to explain the 
role of health in influencing successful transitions into adulthood, especially for vulnerable and 
disadvantaged populations. Family context plays a pivotal role in the developmental trajectories 
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and health behaviors and outcomes in adolescence and in the transition to young adulthood.  This 
paper has shown that parenting is an important pathway through which SES influences physical 
activity in youth that endure into adulthood.  Parenting behavior is one of the most important 
modifiable factors for youth physical activity.  Parental communication and engagement can 
serve to channel their children into engaging in health promoting activities, such as physical 
activity and can increase levels of perceived confidence in their children, which is a psychosocial 
correlate of activity behavior (Kimiecik, Horn and Shurin 1996).  Programs that can provide 
support to disadvantaged parents to engage in activities with their children and support and 
encourage shared dinner eating and decision-making may serve as useful family level 
interventions that can help to decrease socioeconomic disparities in physical activity.  Future 
research should continue to explore other parenting measures that may also influence physical 
activity, such as extensive reasoning and enrollment in organized leisure activities. 
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Figure 4.1. Conceptual Model 
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Table 4.1. Variable Descriptions, Means and Standard Deviations by Sex
              Total                    Female               Male
Variable Description Mean SE Mean SE Mean SE
Outcomes
Change in Physical Activity
Become Not Active Active at WII but not active at WIII 0.54 0.010 0.52 0.015 0.57 0.010
Stay Not Active Not active at WII & not active at WIII 0.29 0.010 0.37 0.014 0.22 0.010
Become Active Not Active at WII but active at WIII  0.03 0.003 0.02 0.004 0.03 0.004
Stay Active Not active at WII & not active at WIII 0.13 0.005 0.09 0.006 0.18 0.008
Static Measures of Physical Activity
Not Active at Wave II Less than 5 bouts of Moderate to Vigorous Physical Activity at WII 0.32 0.010 0.40 0.015 0.25 0.011
Not Active at Wave III Less than 5 bouts of Moderate to Vigorous Physical Activity at WIII 0.84 0.007 0.89 0.008 0.79 0.009
Disadvantage Measures
Welfare/Poverty Status Welfare receipt prior to the age of 18 0.28 0.016 0.28 0.017 0.29 0.018
and/or Family Income less than $16,000/year
Parent Education High School or Less Highest educated parent completed a high school degree 0.62 0.019 0.63 0.020 0.61 0.020
(or equivalent) or less
Control Measures
Ethnic Minority Status
Non-Hispanic White (Reference Category) Respondent reported white 0.72 0.028 0.72 0.029 0.71 0.028
Non-Hispanic Black Respondent reported black 0.13 0.019 0.14 0.020 0.13 0.020
Hispanic Respondent reported Hispanic 0.12 0.017 0.11 0.017 0.12 0.018
Asian Respondent reported Asian 0.03 0.007 0.03 0.007 0.03 0.007
Other Respondent reported other race 0.003 0.001 0.003 0.001 0.00 0.001
Female Respondent reported female 0.49 0.008 ----- ----- ----- -----
Age Self-reported age at WI (Range: 11-21) 14.94 0.115 14.84 0.115 15.04 0.121
Parent Obese Report of mother or father being obese 0.23 0.007 0.23 0.008 0.24 0.010
Family Structure
2 Biological Parents (Reference Category) 2 Biological/Adoptive Parents 0.63 0.012 0.62 0.014 0.63 0.015
Step family Step family 0.16 0.006 0.17 0.009 0.16 0.007
Single mother Single mother 0.20 0.011 0.20 0.011 0.20 0.013
Single father Single father 0.00 0.001 0.00 0.001 0.00 0.001
Other family structure Other family structure 0.01 0.001 0.01 0.002 0.01 0.001
Full-time Working Mother Mother works full time 0.58 0.011 0.57 0.013 0.58 0.014
Family Size Number of Siblings (Range: 0-12) 1.48 0.031 1.49 0.042 1.46 0.030
Extended Family Respondent reported living with an extended family member at WI 0.10 0.007 0.10 0.008 0.09 0.008
Mediating Parenting Measures
Parental Control
Monitoring Seven item additive scale of parental monitoring of amount and type of 2.03 0.053 2.02 0.052 2.04 0.061
TV watched, eating, curfew, bedtime, friends and clothes (Range: 0-7)
Supervision Three item additive index of parental presence when respondent leaves 2.41 0.014 2.40 0.017 2.41 0.018
and comes home from school and goes to bed at night (Range: 0-3) 
Parent Child Relations
Shared Activities A count of activities of the activities a parent and child did together in 1.52 0.029 1.49 0.032 1.55 0.035
 the previous four weeks (5 Items) (Range: 0-5)
Shared Decision-Making Parent report of frequency in which parent and child make decisions 3.96 0.017 3.99 0.022 3.93 0.021
together regarding the child's life (Range: 1-5)
Shared Meals The frequency with which the respondent and parent eat dinner during 5.04 0.063 5.00 0.075 5.06 0.068
the week (Range: 0-7)
Parent-Child Communication Sum of two types of discussions with parents in the previous four weeks 1.10 0.014 1.12 0.018 1.08 0.019
including school work or grades, or other things at school (Range: 0-2)
Closeness and Warmth Summary measure based on mean response to four items: level of 4.29 0.016 4.20 0.019 4.37 0.020
closeness, satisfaction with relationship, if parent is warm and loving 
and satisfaction with communication (Range: 1-5)
N 8,109 4,195 3,914
Data are weighted.
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Table 4.2. Mean Parenting Measures by Race/Ethnicity (N=8,109)
  Monitoring  Supervision           Activities     Decision       Meals Communicate  Closeness
Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
White 1.97 0.061 2.42 0.016 1.56 0.033 3.95 0.019 5.27 0.074 1.10 0.018 4.28 0.019
Black 2.11 0.080 2.32 0.038 1.43 0.05 3.93 0.037 4.00 0.088 1.12 0.035 4.34 0.036
Asian 2.23 0.128 2.33 0.06 1.55 0.088 4.03 0.069 4.73 0.215 1.25 0.041 4.23 0.051
Other 2.43 0.455 2.47 0.157 1.49 0.336 4.10 0.111 5.46 0.41 0.84 0.173 4.21 0.229
Hispanic 2.28 0.107 2.47 0.033 1.38 0.052 4.02 0.059 4.88 0.116 1.07 0.031 4.28 0.031
Table 4.3. Mean Parenting Measures by Sex
  Monitoring  Supervision           Activities     Decision       Meals Communicate  Closeness
Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Male (N=3,914) 2.04 0.061 2.41 0.018 1.55 0.035 3.93 0.021 5.06 0.068 1.08 0.019 4.37 0.020
Female (N=4,195) 2.02 0.052 2.40 0.017 1.49 0.032 3.99 0.022 5.00 0.075 1.12 0.018 4.20 0.019
Table 4.4. Mean Parenting Measures by Socioeconomic Status (Poverty/Welfare and Parent Education High School or Less) 
  Monitoring  Supervision           Activities     Decision       Meals Communicate  Closeness
Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Non Poor 2.01 0.055 2.40 0.014 1.61 0.03 3.97 0.016 5.19 0.07 1.13 0.017 4.30 0.018
Poor 2.09 0.069 2.43 0.025 1.30 0.037 3.93 0.031 4.66 0.081 1.03 0.022 4.25 0.023
More than HS 1.97 0.059 2.38 0.019 1.73 0.038 4.00 0.018 5.15 0.077 1.19 0.022 4.31 0.02
HS or Less 2.07 0.060 2.42 0.016 1.39 0.029 3.93 0.023 4.96 0.07 1.05 0.018 4.28 0.018
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Table 4.5. Associations Between Disadvantage Measures, Parenting Measures and Physical Inactivity at Waves II and III (Bivariate Odds Ratios)
Not Active WII Not Active WIII Become Not Active WII Stay Not Active WIII
Disadvantage Measures
Welfare/Poverty Status 1.17* 1.21* 1.22* 1.38**
(0.087) (0.097) (0.112) (0.164)
Parent Education High School or Less 1.30*** 1.28** 1.27** 1.58***
(0.085) (0.109) (0.114) (0.158)
Parental Control
Monitoring 0.86*** 0.96 1.00 0.85***
(0.019) (0.023) (0.026) (0.028)
Supervision 0.93 0.92 0.90 0.86*
(0.047) (0.050) (0.054) (0.059)
Parent Child Relations
Shared Activities 0.66*** 0.74*** 0.77*** 0.52***
(0.021) (0.025) (0.028) (0.022)
Shared Decision-Making 0.91** 0.92 0.93 0.85**
(0.030) (0.044) (0.051) (0.049)
Shared Meals 0.90*** 0.97* 0.99 0.89***
(0.012) (0.016) (0.020) (0.019)
Parent-Child Communication 0.91* 0.88* 0.88* 0.82**
(0.034) (0.048) (0.052) (0.049)
Closeness and Warmth 0.68*** 0.72*** 0.73** 0.52***
(0.033) (0.054) (0.068) (0.046)
N 8,109
Data are weighted.
Standard errors are in parentheses
*     significant at .05 level
**   significant at .01 level
*** significant at .001 level
Base category for change in physical activity is Stay Active.
Results for Become Active category are not shown.
Static Measures of Activity Change in Activity
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Table 4.6. Multinomial Logistic Regression Models for Change in Physical Activity (Odd Ratio) (N=8,109)
                                                         Model 1                                                          Model 2                                                          Model 3                                                          Model 4                                                          Model 5
Become Not Active    Stay Not Active Become Not Active    Stay Not Active Become Not Active    Stay Not Active Become Not Active    Stay Not Active     Become Not Active    Stay Not Active
Variable Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Disadvantae Measures
Welfare/Poverty Status 1.22* 0.112 1.38** 0.164 1.14 0.113 1.22 0.149 1.16 0.119 1.21 0.151 1.11 0.119 1.07 0.142 1.08 0.120 1.11 0.159
Parent Education High School or Less 1.23* 0.117 1.51** 0.151 1.24* 0.116 1.52** 0.153 1.15 0.109 1.34** 0.136 1.14 0.107 1.32** 0.134
Ethnic Minority Status
Non-Hispanic Black 0.93 0.119 1.11 0.182 0.96 0.123 1.11 0.176 0.91 0.120 1.07 0.169
Hispanic 0.86 0.139 0.90 0.152 0.85 0.139 0.89 0.153 0.87 0.141 0.91 0.179
Asian 0.81 0.206 0.98 0.257 0.77 0.197 0.93 0.234 0.81 0.211 0.95 0.268
Other 0.38 0.243 0.40 0.293 0.36 0.215 0.37 0.256 0.37 0.231 0.34 0.252
Parental Control
Monitoring 1.02 0.027 0.90** 0.029 1.01 0.028 0.96 0.031
Supervision 0.92 0.057 0.97 0.072 0.97 0.071 1.02 0.088
Parent Child Relations
Shared Activities 0.79*** 0.035 0.59*** 0.028 0.79*** 0.036 0.61*** 0.031
Shared Decision-Making 1.00 0.056 1.01 0.060 0.98 0.055 0.99 0.063
Shared Meals 1.03 0.023 0.98 0.023 1.03 0.024 1.00 0.023
Parent-Child Communication 0.99 0.058 1.04 0.066 0.97 0.058 0.97 0.063
Closeness and Warmth 0.80* 0.077 0.66*** 0.061 0.83* 0.076 0.76** 0.070
Control Measures
Female 1.79*** 0.150 3.84*** 0.391
Age 0.97 0.036 1.26*** 0.049
Parent Obese 0.97 0.105 1.15 0.133
Family Structure
Step family 1.05 0.124 0.89 0.133
Single mother 1.19 0.150 1.06 0.162
Single father 0.70 0.722 2.05 2.478
Other family structure 1.33 1.033 0.73 0.627
Full-time Working Mother 1.14 0.139 1.24 0.157
Family Size 0.99 0.039 0.99 0.044
Extended Family 1.04 0.168 0.95 0.156
Psuedo Log Likelihood -15294195 -15267156 -15250922 -14835002 -14305800
Psuedo R Squared 0.0009 0.0027 0.0037 0.0309 0.0655
Data are weighted.
*     significant at .05 level
**   significant at .01 level
*** significant at .001 level
Base category for change in physical activity is Stay Active.
Results for Become Active category are not shown.
Ommitted Categories: Non-Hispanic White, Two Biological Parents, Missing Parent Obese
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CHAPTER 5: CONCLUSION 
This dissertation research investigated the relationship between social disadvantage 
and obesity outcomes using the National Longitudinal Study of Adolescent Health (Add 
Health). Using a dynamic longitudinal model, I examined the impact of social disadvantage 
in adolescence on patterns of obesity and physical activity across the transition to young 
adulthood, a period when adult lifestyle behaviors are solidified and major racial/ethnic and 
socioeconomic disparities become apparent. The highest rates of obesity occur among the 
most disadvantaged population groups, racial and ethnic minorities, and those with the 
highest poverty rates and the least education. Striking disparities in the burden of illness and 
death experienced by racial and ethnic minorities exist despite improvements in the overall 
health of the nation.  Obesity is a particularly serious public health concern because it 
increasingly affects the youngest and most vulnerable population groups, children and 
adolescents. Obesity in childhood tracks into adulthood, increasing adult health problems and 
compounding social and economic inequality.  
I used a life course framework and the ecological model of human development to 
conceptualize the mechanisms of social disadvantage that link race/ethnicity and low SES to 
obesity and physical activity. I used data from three waves of Add Health to track obesity 
and physical activity trajectories from adolescence (WII: ages 13-19 y.) into adulthood 
(WIII: ages 18-26 y.) and to measure factors at the individual, family, peer, school and 
neighborhood levels in adolescence (WI and WII) that shape these trajectories.  
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My three specific aims investigated the role of social disadvantage in the social 
contexts of young people’s lives and determined whether they served as mechanisms through 
which race/ethnic and SES disparities operate. These mechanisms include: (1) cumulative 
risk (CR) indices, which refers to the number of risk factors that exists in a child’s social 
environment with the assumption that disadvantage is related to the accumulation of risk 
factors rather than a singular exposure; (2) Multilevel socioeconomic disadvantage—
disadvantage present in the peer, school, and neighborhood context (e.g., proportion of 
peers/school/neighborhood with parents who have a high school diploma or less) and (3) 
parenting styles and practices.  
Each specific aim was addressed in a series of three papers. In the first paper, I found 
that risk does operate in a cumulative manner, although this relationship differs by sex and 
level of social context.  Cumulative risk also mediated the relationship between both race and 
obesity and poverty and obesity in transition to adulthood.  In the second paper, I found 
school level social disadvantage to be the most salient context influencing obesity.  In the 
third paper I found that multiple measures of parenting mediate or directly influence the 
relationship between social disadvantage and physical activity, including shared activities, 
dinners, decision-making, communication and closeness. 
Several themes can be drawn from the findings in this research.  The first theme is 
that African Americans and Hispanics, especially poor minorities, continue to be 
disadvantaged in the United States.  Add Health provides a representative sample of 
adolescents in middle school and high school in the mid-nineties.  This recent cohort of 
individuals represents a good picture of the social contexts and health profiles of young 
Americans.  This research found that African Americans and Hispanics continue to be 
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disadvantaged along multiple dimensions of social context.  Most striking is that non-poor 
African Americans face higher levels of risk for obesity both at the individual/family-level 
and neighborhood level than poor whites.  African-American and Hispanic youth also live in 
more disadvantaged neighborhoods, attend more disadvantaged schools and have more 
disadvantaged peer groups.  These findings highlight numerous aspects of the social 
environment that contribute to racial and socioeconomic disparities in obesity. 
A second theme that can be drawn from this research is that social context matters.  In 
Paper 1, I found that the relationship between cumulative risk at the individual/family level 
and obesity outcomes in the transition to adulthood and cumulative risk at the neighborhood 
level and obesity outcomes in the transition to adulthood differed.  Among females, 
individual/family risk completely mediated the relationship between welfare/poverty and 
change and continuity in obesity status from adolescence into adulthood.  However, when 
neighborhood risk was added to the female model, the relationship between being black and 
obesity was completely explained. Thus, among females, individual and family-level factors 
explain the disparities in obesity by poverty, but neighborhood differences explain the 
obesity disparities by race.   The magnitude of the relationship between cumulative risk and 
obesity also varied according to context (i.e., the measure of cumulative risk used) with 
stronger relationships found for individual/family risk versus neighborhood risk.  I also found 
in Paper 2 that school level social disadvantage was most salient in influencing obesity for 
both males and females.  This research highlights the importance of measuring multiple 
levels of social context in which an individual operates.   
The third theme that can be drawn from this research is that a longitudinal perspective 
provides insights not gained from point-in-time designs.  This research highlighted the 
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enduring influence of social environment in adolescence on outcomes in young adulthood.  
Examining the role of context within a longitudinal framework helps to show important long 
term effects of social context on health.  In all chapters I found evidence of longitudinal 
relationships.  Risk at both the individual/family and neighborhood level in adolescence 
influenced both incidence and continuity of obesity in the transition to adulthood.  School 
level social disadvantage also influenced obesity in young adulthood.  Parent-child 
relationship quality was strongly associated with both incidence and continuity of low levels 
of physical activity in the transition to adulthood. 
The fourth theme that can be drawn from this research is that gender matters.  Paper 1 
and Paper 2 analyses found that the relationship between social disadvantage and obesity 
differed by sex. Risk factors for obesity differed by sex and the influence of social context on 
obesity differed by sex.  Although gender was not a focus of this analysis, these results 
highlight the need for a better understanding of why relationships differ by sex.  Future 
research should work to better explain these differences.  In addition, understanding 
differences by both race/ethnicity and sex is another important area for future research.   
 Finally, an overall theme that can be drawn from this research is that social 
disadvantage is complex and the mechanisms that link disadvantage to health are complex.  
Social disadvantage and the mechanisms that link social disadvantage to health should be 
measured at multiple levels and over time.  My dissertation was an attempt to measure 
disadvantage in multiple ways using different theoretical models and analytical frameworks.  
I found that all levels of social context matter and that relationships between disadvantage 
and health differ depending on the way that disadvantage is conceptualized.  This supports 
theories that social disadvantage is a fluid and multidimensional concept. All measures of 
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social disadvantage used in this analysis add to our understanding of obesity and physical 
activity disparities.  More research needs to be done to find ways to better capture the social 
context of disadvantage in ways that can integrate multiple theoretical perspectives. 
This dissertation contributes to social science research on racial and ethnic and 
socioeconomic health disparities by utilizing dynamic, interconnected and multilevel 
conceptualizations of the environment to study obesity and physical activity outcomes. By 
identifying alterable mechanisms operating in the social environments of disadvantaged 
populations that produce obesity and physical activity disparities, this research can inform 
policies and interventions aimed at eliminating them. 
In future research, I would like to continue to pursue questions at the intersections of 
social inequality and health, especially those that have arisen in the process of writing this 
dissertation. The coming release of Wave IV of Add Health will provide an unparalleled 
opportunity to study the long-term effects of child and adolescent social context and health 
status on a number of outcomes in adulthood and I plan to use these new data in my future 
research. 
Studying obesity among adolescents and young adults has led me to think that obesity 
is not only influenced by socioeconomic factors in adolescence, but also serves as a marker 
of social stratification in adulthood by its subsequent impact on measures of social status, 
such as marriage, educational, employment and psychosocial outcomes.  In particular, I want 
to examine the cumulative effects of obesity over time on quality of life (measured using 
social, economic and health factors) and how this relationship differs by race/ethnicity, sex 
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and neighborhood context.  I plan to study these relationships using Wave IV of Add Health 
when respondents complete the transition into adulthood at ages 24-32. 
I have consistently found large gender and racial/ethnic differences in the relationship 
between social disadvantage and obesity. Because much of the research on obesity is 
descriptive, the reasons for these differences remain largely unexplained.  My training in 
social demography has taught me that description is an essential starting point before moving 
to test the social factors that can help to explain disease patterns and health inequalities.  My 
dissertation and collaborative research is a blend of this descriptive demographic approach 
and use of sociological theory to explain health disparities using large nationally 
representative data sets. However, it will be important to move into using different research 
methods and datasets to answer more nuanced questions about health disparities, such as 
explaining gender and race/differences in obesity.  This includes the collection of 
ethnographic information to better understand the influence of poverty on food choice, eating 
and physical activity patterns for different demographic subgroups and the use of smaller 
data sets that provide rich descriptions of the neighborhood environment and family context 
in which individuals operate. It also includes the utilization of data sets that contain geocoded 
information on the built environment. I can investigate not only how built environments 
differ by neighborhood socioeconomic status, but also how particular aspects of the built 
environment differentially affect the physical activity and food choices of males and females 
and different racial/ethnic groups. 
My research has also found strong linkages between parental obesity and child 
obesity, after controlling for a number of relevant socioeconomic factors. Sociological 
explanations would link this strong relationship to role-modeling and parental behavior, 
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something I have tried to capture in my dissertation. However, a biological role is important 
to consider when examining the parent-child obesity link. For example, does parenting 
mitigate or compound obesity risk for individuals with certain genetic profiles? Do specific 
aspects of socially disadvantaged environments serve to moderate genetic propensities 
toward obesity? How do biological data fit into a larger framework in understanding the 
relationship between social context and obesity?    
Being able to incorporate information from ethnographic research, the built 
environment and biological data in a way that complements and broadens sociological 
understanding of the way that social context influences health, will help move my field 
forward and I look forward to contributing to the literature in this way.  In addition, I will be 
able to apply my research in ways that will improve population health, especially for the 
most vulnerable and disadvantaged populations in this country.  
 
